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MOOSE HUNTER FIGHTS FOR LIFE 

IN RAGING TORRENT! 



J . \ . Kirsc ii 
Pafmtr. A/mkj 



**\ baggtd u. moow, the dre^^d meat %vcigh- 

ing y82 pounds. ' writes Mr. Kirich. ’'Startirig bitek tt> 
iiamp at dusk, we ftX)lishly decided to ford ’'b illow 
Creek, a very fast rnountain stream. 'M'u figured the 
150-ppund packs of moo^e meat i^'Ould keep Pur feet 
DO the bottom. 



© "We were wrong 1 When the water reached 
my eh esc. I W'as swept from r.iy feet and crapped 
beneath the foaming mouniain torrent! Wedged 
against a rock, and held down by the current 
and my heavy load, T couldn> budge! I thought 
1 W35 done for! 








"I hod been corrying my lighted flashlight in one hand« 
and still held It* And just in time, one of the packers located me 
by its beam! He rushed in. seized my pack rope and managed tu 
drag me ashore. I most certainly wouldn’t have lived to tnjcy 
that moose meat if those 'Eve read y'/rr#/j ^ ^ ■ 

DATKIJ batteries had failed me. SisNet/ 0 



FRESH BATTERIES LAST LONGER...^}^^ii^ DATE-LU^ 



NOTEr An "Eitneacfit" 
Mastillslit with "£v«- 
r((dir" bati«rlt£, wlM 
nnimijlif eontlnun ta 
burn imder watin Try It! 



£XTS^*^c 
LOI4C 
TTI 



NATIONAL CARBON COMPANY, INC., ZO EAST A 2 N {> STREET, NEW TOftK, N. Y, 

U«it p/ UttfiM Carbide ^f[i| ^ arid Carbon Cotporatieii 
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HARD TO BELIEVE 
i^a/sk LOW-PRICED CAR 



NEW LUXURY EVERYWHERE 

1. MAGNIFICENT STVLING-new grace 

and distinction in every detail. 

2. BIGGER CAR throughout -- 117' ' 
wheelbase-- wider seats I 

3. THE LUXURV RIDE! New appoint- 
ments* new chassis engineering— 
entirely new' ride formula. 



T he 1V40 Plymouth has the most astound- 
ing ItiXitry and qndliiy ever built into a 
low-priced carl 

1 here^s a luxurious new feel to the big Float- 
ing Power engine — Su pt'rfivishi^d in vital 
parts for longer life. Steering post gear shift, 
front coil springs arc standard on aii tnodfis 
, , . new engineering, designings throughout. 

He surey^^H take l^lymouth's Luxury Ride! 

MAJOR HOWtS. O. B.S., THi;RSnAA £,9 TO 10 i'.M., E.SX 
SKE THI-: NKW LOW^ettlCElI l'J4a PLYMOUTH 
COMMERCIAL PICK-UP ANU PANEL IJEIJVKRY! 



1940 PLYMOUTH 
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TnfiiMFTY 



According to Webster, ihrij/y 
means “ ^ Evincing thrift.,. 
Characterized by economy and 
good managcinerit . , . Service- 
able; useful * . 



A mericans have the 
world’s best bargain in telephone 
service* It’s good and it’s cheap. 
Nowhere else do people get so 
much service and such good and 
courteous service at such low cost. 



BELL TELEPHONE SYSTEM 



Wlifn irrUinff to odrnrtiaets please irrf itlt'oit Mcfftfffttcs 
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GET ON THE SAFE 
SIDE WITH THIS 



COLD WEATHER AHEAD 
PYROIL CAN SAVE YOU MUCH TROUBLE 



Whether you'^re drlivlnft a new car iLts fal] or the name 
"*utd faithful^*' tTL’ut It with t^'rull^ now! t^rolJ wtJI put 
your car cm the ra/g rfrfe for coming cold weather, It 
cah Baveyuu from tnany DperatioTi tritublenfrom row on. 




How? . , , The few ouncefi of Pyroli you pul In crankcase 
and gasoline tank travel quickty to every vltul arrsi. There 
—rm valves, duldeji^ pi n tons, cylinders, bearings, shalta — 
the super protective olllneHn Him runiaJtied tn Pyrtdl 
ie apreod. Thlfl npeclat FyrolL film clitics to the metuL 
It Is an extra shield attains! many posiiibilltieB'Of damage. 
More than your regular lubricant. For while Pyrfdl la 
essentially a lubricant It Is entirely different from your 
regular lubrlcanr+ 

FffOi I dissolves duiTi, rernevlng hard cartion Chat rhok 
motor. Thus it frees your iiunor giving It more pep and pnwer 
for the colli weather job ahead. Pyroil I'oitihs.tP d s 
^'endlne varnish." It dtsperaes i.lMdg«r Frees rlngH. Prevent^ 
rarroiilve damaj^g (add. weriC) to deheaCe^ pollified aurfaces.. 
Your faTorlte station or eqrage wUI service your ear with 
Pyroll todnv. Try it. Be delighted like thousands of others 

the w'orlil over. See cooi">n 
below^ Manufactufcd and 
(Guaranteed by Pyroll Com* 
nuny. tV.V, Ividdef, Foundef , 
Sli Fyjoll Bldg.. LaCrnsM, 
trVIsconstn, U. S. 4. 

DISTRIBUTORS; 

:hfck and mail 

COUPON FOR FRAN- 

CHISE FACTS 

MrncLV 
OUNCH TO 
BM TANK J 
CHAHhCUE 

r FVROIL CDMPANV ^ 

, SI? PyroU Blda-t LaCrosia^ WJiraniin , 

J I'd like to know alt the facts of how Pyroll will put my ' 
I car on the Side'' for this winter. Pleaic aeod me r 

I I'our Free Boii'klet. "QucBtEocis and which 1 

I tcIlK me CTcrythlTift, | 

I □ Send detflll.f of your plan for Distributors, I 

I N azne . | 

I; Address r . . . ■ - ^ . | 



tail 



. State . 
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AUTOMOTIVE 

Fender guard, on bumper serves as feeler+ ■ . ■ * ■ i, ■ 

Venetian hlinda for aittom obile 

Fluid drive and automatic transmiGsion ^ ^ 

Steel tank transferred from rail ta trailer, ....... 

Self*packing garbage truck 

Expanders seal piston ring in groove and gap, , . , 

Ceramic HIter clean« fuel of partldea 

Steam roller^& big wbeels ride soft soil, , 

AVIATION 

Aerial mine Held guarda againvt plane raids 

CJpGide*down plane lands on Its back. , 

Homemade aNysen mask used in race. 

Nonsfop plane handles moil on ^Vural'* rdUte 

Portable radios in planes latest travel service, , , ^ 

FARMS 

AU^croF Karvestor cuts and tbreshes ^ . 

Tulip harvester digs 2D,D-fh> bulbs an hour 

Spray for reddening apples . , , , , 

Three-nozzle poison Sprayer kills weeds 



HOUSEHOLD 

Plate with well in center holds cup - 

Revalving stand for kitchen tools 

Roller for stretching curtains , ■ . , . 

Packet comb and brush combined in one ........ 

Mixer dial shows speed for each food 

Automatic ^'on-and-oFF''^ switch far hot plates. . . . 

Foilr*in'-Dne tool far kitchen 

Venetian window awning controlled fram {ndodrs. 
Rotating brush cleans teeth . 

Exhaust fan outside nf window coals house 
PorCabl-fr fife escape fits any window ............ 

MODELS 

$t, Patrick's cathedral has electric tights . 

Speedway for baby midgets 

Streamliner and village built out of donrs 

Pendulum keeps model plane On even keel 

Planetarium has two thousand parts 

PHOTOGRAPHY 

Making photographic Christmas cards 

Lights and s^reetj unit in case ,4 + ■ 

Store front is giant likeness of camera. ......... 

Shatterproof photoflash bulb .,,, ,,.*.4,44,44 

Robot deep-sea camera shoots blind ............ 

Polarizing filter pivoted on camera lens . 

■'poublc-barrcl" telescope takes two photos 

Mirror ^'rights" Him image for editing. ......... 

RADIO AND ELECTRICITY 
Basic musical pitch on continuous broadcast . , 44 , 
Portable ^ade-CfOSsIng Signal 4 . ■ , ■ ■ . ....... 

Low-cost Diesel electric generator ,4.4.. 

"Talkies'' of big war events recorded 4., . 

Tiny reeds rivm Iwtnly-aix bell carillon. ..... ... 

"Catncra-case" portable receaver for hikers ..... 

Progressive 4 -^tuhe set for experimenters . 

Building portable low-cost sound system^Part II 
Helpful radio hints .,4.4-.44. .............. 

A.C. Set with clock and built-in antenna ........ 

Sound effect kit for junior experimenters ....... 

Test set in rack and panel assembly 

Wireless remote control for rndio-phonog roph . . . . 

SCIENCE AND INDUSTRY 

Air blast circuit breaker resembles gun , ■ , . . , • • , 

Slratosphere air i» boiling bot . , . . • . . ■ . 

Cast-iron paving blocks ,..,..t...,4..4.44..4- 

Half brain Is good aa whole one 

Fabrics made water-repellent by chemical finish . . 
Giant funnel gauges sky heat -,,.4. 

^frigerator to ran 4 S 0 degrees below zero 

Electroformvd i«n molds 

"Telescope” finds flaws inside pipes ,4.4..,..., 

Rabat weather ohstrvfrf to aid in foreensts 

Plants help prospectors find minerals , . . . 

Sunshine "canned" and shipped to distant spot, . 
Three face shields in one unit 4,,,.44.44 ...,.., 

SPORTS 

Rubber fin* increase awimmer's speed 

Power meter tests football players* strength 

Windshield for bike rider gives dust protection,. > 
Six-man baseball played on triangular field ....... 

Skater towed by motorcycle In sports thriller. . . . . 
Fishhook with safety catch avoids snags . 

( Cocktinued tO page fiA I 
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battery offers 



more power » ^ . thin neT* Ikcl™ liMittcry 
iiEtiki^ p^inf] 1 Ilf' Y> rfi minp 4?/ fHJirrrjoii i*pl from ilH 
r«>cflRd^ liiiliMljinlbLl ni»iviiran<w. lAilhin its Ikiin-ky 
I'une of ip«iit|ikEi- Ilian] i<ii1>lHrr unr l«r(Tcr i>lntrn and 
Tii»l*‘r-!nJi it ItMMTin T*ilh riElra powrr 
for fliiTiT •lMrt]iri:V in ki^fu tr mfH‘raliirFM— i>\lru 
<Mi pnir^it )' for li,|[hl»^ radio, JiratFr and ollirr 
Miiririf— rxlra HUpminu to Hnn.iiro ionK and ■*Ir|irn'd- 
aldr^ 


GREATER DEPENDABILITY . , , tha 

new T!leli^o ia itraipiripil to itiTr u Intic lifr nf uneriil- 
n«4ia. It in Imill Kiilirrly liv IJi-lcrwIitmiyi. That 

mcann cpirr-fnl lirtni'lhiil iif 1 lie rriiitrFlivlH « i, 

almnlulc fiiiniln»l of ciery nuinii riN"turirifr o|irr- 
iiliim . . , fmiijcnl Imln anrl clicrkn throiiKlicMit 
proiJiiclion, "ITiic limr-lp'nt'^J |le(i-fi-lteni j rr-|juta- 
tion Tor dciicriiiuliility aiMiiirca you that lliia 
]HPWerfuL new Lhrli^w la an ci'OrMjmtenf irfrent mvnf. 


QUICKER STARTING , . , ,hc nr« I>-W 

hntirrv hnn tircn df^iuTiril purtiiHilurly for llial 
ptiriHMn^* 11 iimviilcv morr llinn imifplr crnnkirtp 
IHiwrr til nnjifi m>Hfrm hifrh-romiinfwion f^niririm 
into lifr — mi liant t^i turn mrr lliaL liund 
crank? ara not jiroiidrd with tlir I'-ai-K thay tMUr^ar. 
Kvr iilmrilutE |irarr of mind ilurim,t the lon,^ winter 
moTithg, you nml lli« onjiurMUCP of nuro. quick 
vlartinn ihal lhi« more imiv errnl Dclco >cnra 


5>C£ l/our D^Ico battery dealer today 

* k I hme him rhr*'k ynur urrwnt huttcry nnd IHI 
jnu h<iw minty mnntJw of nrrilce you rati rtpcct 
from il nciiiniimr to 1 hr thiilrry idfr K^pectancy 
t'liart. 'riirii lake a look at the jiHtwi-rful iiew 
Ih'trO Iniltrry that filn >ipur |Hi.rlii''li]ur inukr nf 
T-ar 4 , . and aak alioiit rnplaeinii; your iirna-nt 
huLtery wilti lh« new ]}r1t:n. 'riirra^* a Delro 
hiittvry ilraler near you — Are him. tmluyt 




World's Largest JUTanu/actur^r of Automotive Electrical Et^uipmeat 

u^ritinff to otlferti^rs plettBH /’pfrylpr nil/erlinphca 
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P. W. RESETS 
BATHROOM FIXTURES 

You can quickly and easily reset loose 
bathroom fixtures, loose tiles, seal unsightly 
cracks around bathtubs 



( Contents — Continued ) 



TOOLS 

L»mp 1711 re-acho higK onea ......... .0iS3 

Wrench turns two nuts once ^ 4 . + < h « .970 

Welding vis-e with double swivel - .BTT 

"Fr«Z 0 lt'* nuts removed with hammer-puncli tool. . . 6 SB 
Roots tut Erom by itccl rod « . . . . . . < . . k . . .SBT 

MISCELLANEOUS 

Portable dripkips fountain +B 0 <i 

Sound system Ear Jiame ninvies 4444.444444,4.4.4 4 fi {>4 
AniiriAtedl sign shows speeding train 46 UB 

Copyholder atiil Lamp combineil .fiOG 

WeAther n EElllitary secret in Eurape ,44.44444,,. 

"One-Uoh^’ forest nr* hjfhtin^ .... .BUS 

Wheat stared under lake In Switaterland . B16 

Automatic electric pencil sharpener .44 . ...4... .62S 

Fertilizer farced, into earth with compreased air, . , ,B 2 £ 
Vialin tuned by sight with homeinade instrument .. 4 S 2 G 

Stunt man^s leap revealed by camera B33 

Elastic glass is toufh and durable .......44..... .839 

Man needs sixty-pound bite for steak 4 4 4 , 4 , 4 4 ,,, .839 
Pusher for handling barrels saves time. ... ... . . . .843 

Ciapt masterpiece i.n glaas will he preserved B49 

Making bottle-cap baskets is proEitable hobby ..... BS.4 

Newspaper made ftreproof by liquid compound. . . 

Paint with charcoal base is preservative. ........ . .fi56 

Hydraulic-drive Diesel engine hauls load smoothly ,837 
Robot counter never makes an error ............ .837 

Eaercising **swing'' On wheels .,4h,4..,..,4 .864 

Polish tube huilt into brush . 4 . 4 4 4 4 B7B 

Building tomorrow's world today .,,4 4-,, . 444.4 B7B 

Safely shower with thermostatic control ,,,.,. 4.4 . 8 B 0 
Pipes and cigarettes form a tabletop army. , . . . , . ■ .883 

Restaurant built of Ift^OOD shells .881 

Small air tank supplies diver for thirty tnintltCS. . , .891 



Craftsman and Shop Notes 



anJ sinks with water- 
proof Plastic Wood. 
At Paint, Hardware, 
\0e Stores. Try it! 



PLASTIC WOOD 




WASHING MACHINES 
NEED 3-IN-ONE 





HEAVY BODY 3-IN-ONE Oil 
works wonders on Washing 
Machines and Electric Kcfrig- 
eratore. It instantly penetrates 
the tightest bearings and mov* 
ing pans. Lubricates— guards 
against rust. Get It at Hard- 
ware. Drug.Grocery , W Stores. 



AUTOMOTIVE 

Armature rack from old pistons .93B 

False Btuds hold crankcase while starting screws. ..938 

MemD pad clipped tu sun visnr . . . -BSB 

Tag avoids eseessive greasing oE clutch hearing. ,, .958 
Auto fan exhausts paint fumes ...,.,,. 44 ....... .939 

Blotter aids in cutting inner 4 -tube patches. ....... i9S9 

Nut holder on wheel wrench .,,,. 939 



Switch prevents driving car with brakes set4 .939 

Tailboard in luggage carrier to load packages. .... .959 
Truck cover carried in housed roller. 4 . . ,959 

Swinging platform helps load trucks in alley. , , . ...9B9 

FARMS 

Adjustable roller gate passes various animals. .... .943 

Humane whip ha* report of firecracker .... . .*,4944 

Protecting eggs against soiling ...... 444 . ,4.**,, .944 

Eccentric clamp on wagOn hold* reins* * * *,.*,. * ■ .948 
Keeping chick* off water fountain , ■ - ■ — ....... .932 

HAND TOOLS 

Cleaning threads of nut* 4 .,..-. .908 

Improvised tap for soft materials 917 

Slot In sawhorse to support saw .924 

Toothbrush handle to clean plated part^ 924 

Cutting slots itl center of screw heads .... ....*+ ,937 

Fulcrum On hammer always at hand ..4...4,,i*.4 .927 
V-hlock holds round work for drilling ,,,,.4...... 943 

Handle to hold small blade* while grinding. .943 

Double point on pencil aid* in sawing * * . 4 , * ,952 

Rubber feet keep brush clean ....... 4 4 . 4 . 4 .... 932 

HOME IMPROVEMENTS 



Friendly hearth fits new living rooms 4,,,,44,..4. .903 



Mail boxes housed in stone column* , , . * - - .90S 

Window boards to admit fresh air .......... .*.44 929 

Tiro railings on gateway through hedges 4 . .9J-0 



HOUSEHOLD 

Linoleum inlays make attractive breadboards .... * *899 

Ply WiMd kitchenware 4 ,. 4 4 .901 

Repairing crack in stove ....4...,..i4«.,....44.. 90Z 



Keeping medicine drOpper on battle ......... 4480 a 

Tightening c lot he* I Sl»* 4912 

Loosening steam -rad 1 b tar valves . . ..*.... 44 *,., .918 

Pipe leak repaired with hose .4*4.. 4 ...... .918 

Repairing ball valve in bathroom flush tank .932 

Pine-ceue winter garden* ,923 

Cart to move heavy a*b cans ....... .929 

Spoon bent over glass to dispen** medicine 929 
Solving home problem* ....* 4 ,, 932 



f Continued to page SA) 
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I J Look heire* 
rariK^'Two 
full columns of 
mq[e fielp woHted- 
your kind of work/ 



Vb$ I ncticed 
it- La&t year 
citikis time 
theme wa^ti't 
half tiratiitiucH 



H'lo, Fronk- you're art office 
man 'Do you know where 
we could qet a rtia nosjer 
for our Accountinq 
Oepwortment 'f 

Gee-J wish 
I could 
qualify/ 



Mem! 



Vbusay Moryi husband juSt qot 
Q new job at double his ofd 

So(ary?"That settfes pt^cmey- the 

time has came 
for u5 to C|et Out 
of tfie rut, too 
J'm goinq to write 



stayed lote at tfie 
office, honey, to qec off 
^my fait ex- 
am irtatiorr 
rpoper^ 

■ nciw (in 



Thats.sweJl, 
NcpoJeort- 
hie res a letter 
that came 

"T r-n, 'T ritIVT M'P J 



NOW IS THE TIMEl 



R ight now, in many line#; thero u n B^areh for* tvall/ 
, good men — li.'aili'r^i — incii who celh taiko 
charge of deiiartiuonus* bin.inas.stsi;, braiicli o(It<5UK, 
and HCi liumaLing. 

As always, there are not enough mny] inary joljs to gO 
Vmnd — but rart;-ly beforo in the iiistory of American 
bltsinuKS, Las tiicru been bo mucli muni at llui iopf 

Ordinarily t them would Iks plenty of men to (111 thesB 
johir — men In ilmior pu.sitiun:^ w'ho have Ixi'n Ktudying in 
Eituire tinic. Dut must mcti huvo lirttlTiir tlieir irnioing 
Kltdrt ilnrlngr lhe»ii dark j ^ , . "W hat’s 

the Use?'^ — Yon have heard thtsm say. Perhajjs there has 
bwn stjme exciiso fur s^tieking to any old Irind of a Job oiio 
could getr tIHT pHsit few ynarst — Ijut tha dour ifi wide djwr 
for the man Tvith auibitlon A'^OUV 

And don't let anyone tell you that ^'Opiwrtunity Only 
Knocks Onoo^’ — t !iat’» onn of i he mn$it untmtliful sayings 
ever circulated, Opinirtunitk*#; flourish for eti'ry American 



every day of hJs life. 

Far mom to the paint is to be ready prepared— to 
make yourself inlrrfiflfn^ to tho hig-iimc cauphiyc-e — and, 
l^tSaTlo oJTera yeti a Kljort-eiu. uiethotl of qualifying for 
uppurtrtnity joIm in accounting, law, IraflU*, i^xiicutivo 
mauatieuient^ and kladriKi occupatious, 

LaSallo Exten-‘;lon is 30 years <tld — over 30,000 fitu- 
dent 4 enroll tumuaUy^ — American dims eaetx employ 
or mom LaSallEf-traimsf! men — survey m ehoiv that av- 
crs^^i luiSalle students attain g^wtl Kalary Increases after 
gra^hiJ:Li ion — nearly lO^i of all C, P, A/s in the 17, S, A. 
are LaSallo alumni, 

"Why net find out what LaSalle has dotio ami is doing 
for men in f/£3urpoaitioa? JS^end and get the facts; isce what 
iKwSallo call do for you jK-rsonalbvI 
Thcre^rt no finest ion aliout — jobs are h>okIng for 
iram^d men — Ihe time has come for you to ytialffg fur 



future prosperity. Mall tins ceujxm unlay I 

B H B B. H « b M _ to M'P 

LASALLE EXTENSION UNIVERSITY, A Corresf>ondence fnpriVjfr/rjirt. I>prvf, l?(li-R. Chira^o 



~ktnr ^ acfxU m? your l!mr bcnklet on the budEiicsa lidd 1 h avc chtrcktd— and tell in 
□ Buslflcii.s MaiiBi^mciiC: □Buslncaa Corfcspondviicv □H^lfamoiS 

P Busin c«fl EagU»n □TrAHic MsaadciHedt □.^eeuunts 






Addma-_„. 



"Th ± B One 




LASALLE EXTENSION UNIVERSITY “ 



llftcw irritififf to sfli’ei ttser? jAcufie mentwn Popwlar jlfccliflntca 
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W HEN you see a Robot 
obey its in ventor^s com- 
mands to risCi walk, talk, 
sing, and smoke, you won- 
der what kind of imitation 
brain it has. 

The New Mertiam- 
Webster tells you that the 
itobor's *^gray matter^' is 
made of Sofenjyrti, and its 
chemical relallve*;. W’hich 
also make possible all the 
other modern marvels 
achieved with the photo- 
cell, or ^^electrid eye.** And 
the same kind of informa- 
tion which Supreme 

Au^horify" gives on Sefe-^ 
nrirm is also furnished on 



tlie other 91 



dements kiiowm to the world of chemistry! 




For scientific information, turn frrsf 

to the New merhiam-webster! 

Send for FREE BOOKLET. "The New Mi-Triam- 

Webster : What It 
Will Do ForYou." 
G. & C, MEH- 
RIAM CO. . 
Dept. 



im rmt the 
CfflCWW? 
IK^-MARK 

t•^]ipyt^Ki|lip 

t.v 

^ ti.iC. 

Oo, 
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MODELS AND MODELMAKING 
Rrmoviiiff con ncct in f piae froiB to-y-tr-ain track, . ,9-14 

C. II -1-^11 I... .. . J , I . „ : — 



Ll£f hte-d case di^pl^ys your modol .&4r 

OFFICE 

Faral^ln waterproofs rollj of paper tape .817 

Desk calendar and paper-clip bos coRibined. . .&Z7 

File marker of cardboard .9S2 

PHOTOGRAPHY 

Bracket for camera Bpecd-fla^h mechanism. .9D9 

Deflector on photO Lamp ^ives indirect UffhC ..SlA 

Handy film holder for home movies *814 

Take your own picture *91S 

Adjustable wire brace to Steady camera tripod, . . , 
DarkrCiOnt cabinet kae every thin at hand. .92^ 

Novel backgrounds SUp«r-im.posed an prints* ..... .94S 

POWER TOOLS 

Wiper for lathe ways ..... .BOZ 

Painted line helps adjust lathe tool rsst. .91 3i 



Sharp taps and diet .... ,941 

Lathe centers from drills .942 

Reversible Lathe dog saves time* .94S 

Brush cleans lathe-, spin die threads ,990 

Mllhug-machine cutter set with aid of paper . .990 

Wood joints with power tools *95^ 

TOYS AND NOVELTIES 

Novel cigarette tray of metal and plastic ........ . ,909 

Forehead writing is fun at parties .916 

Lung tester enlivens parties .924 

Santa pops out of chimney as toy moves. ......... ,931 

WOODWORKING 

Holding halsa wood tu cut it .900 

Sanding bow to smooth curved work * , * i 900 

Wood stains applied with shoe dauber ........... .902 

Turning chisel has high-speed steel tip 909 

Duplicating irregular lines from layout board. 912 

Spoon used as sanding block *022 

CushioninB C-c1nmpS to protect work . . . 93{> 

MISCELLANEOUS 

Merry Christmas in wood .B97 

Bufhng and polishing wheels of paper .BOB 

Swing spout dispenses liquids from large can** .* - *900 
CUp holds paint paddle In pail ............... . .902 

Slotted washer opens ink and paint tubes ,992 

Neat way to paste scrapbook ................... ,907 

Chair-side magazine case **, *910 

Bottle caps removed with screw eye 3l2 



Magnifying glass on pencil always at hand . . 912 

Simple speed reducer for light work .912 

Solder Locks small nuts in place , . ,914 

Worn broom improved hy sawing off straws .914 

Banana Stems remove Vermin from hen house 917 



Chicken wiro on gate keeps children off. , .917 

Nuts and washers kept pn can,-opening key, ,919 

*'Spider'' holds bolt in cement 9l2 

I Cork aids in driving slender nail . .922 

Craft with coconut shells ,923 

I Drawer under wheelbarrow stores small tools, . . , ■ .92S 

I Ho se keeps thread from unwinding on spool 9Zfi 

j Reflectors on baby carriage warn night drivers. , , . .92ft 
Bobby pin serves aS marker on thermometer. . . . * . .939 
Drawer fpIIs from bottle caps ,939 

Level to hang large pictures straight ... * *930 

Sheet-metal stand supports Christmas tree securely. 931 
Balancing pole on stcpladder prevents Falling. . , > , *934 
Slit in bunter^s glove aids in shooting *,.,....**, -934 

Spiral rack dispiaya jewelry boxes .942 

Lens of flashlight protected by Vacuum cup 344 

Locking nut on pulley shaft * 944 

Adapting grease cupS For pressure gun 94B 

"Treading" sidewnln* to provide safe footing. . , . ..946 
Chairs fastened to floor with door hooks, .*,,..... .950 
InsuLatlns vise to hold work while soldering. ..... .950 

Artist's studio easel is adjustable . , *951 

Patches on postman^S gloves tO sort mall 952 

Holding paint cons on top of stepLadder 980 



IMPORTANT NOTICE 

It Is the intentEon of this tnagaiElrL? to ptovide Its readers with 
InfcnnaEian rsasrdJng the latent develops Ruts In the mechandcal 
arts. We tite na responsEbllity as to whether th« dJsclosures con- 
tHlned Jn our artldEs are covered by patents and odviM readfra 
to InvestEghte this subject before maUine. using, or selling any gf 
the products, machines, or processes descnbed. In order to avoid 
pasafble liability for patent infrinscoient. 
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I can't hire 
the man 
who says: 



"There's no room in my business — or in 
most others — for the jack-of-all-trades- 
What we're looking for is men who are 
trained to do one thing, and do it well ! 

"That's why we pay special attention 
to applicants who are I.C.S< graduates. 
We know they^re ambitious, inteIJigenti 
able to concentrate — and we know that 
the [ n tern at tona t Correspondence 



Schools provide their students with 
sound, practical, modern training!" 

More than 4,000,000 men have studied 
LC.5. courses, Today, many are busi- 
ness and industrial leaders. Where will 
you be five years from today? This cou- 
pon will bring you complete Informal 
tton on an KC.S. course in your field. 
Check it — and mail it — right now! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX S 559 -J, SCRANTON, PENNA. 
Without cost or obligation, filease send me a copy of your buoklct, 
Why/*^ ami full particulars about the subject krfore which I have 

NDUSTRIAL SLTBJECTS 



TECHNICAL AND 

Q AcrbcullUn Ajf BuiliiiELE 

Air ftaa C'4mtilnf □ (J''gLtan Mniuut«;Liirluf 



O Aratiitecluni] tTrnttinc 

□ Amhitwmrf 

Q AuLo I'jlBRtvic uiritirD. 

Q AuL'i] T«c1iitiicL>D 

□ Avl^ilon 

□ U4)ilernu'l..jj.|( 

G eriiJ<D KnjEinmriiu 
G UuUJiac EAllriintJNf 

□ Ch^iDuiirr 

□ (Tivil 

G Canl Miiiinji 



□ I>IchL Kn<ib«riiiiii 

Q J?ni(LO<'r'rirL|| 

□ tJRfiEric LiclitinR 

D Firtt 

□ FruU t; rflwljsi: 

n i[«.tinic 

G Ktmi 'FrcB.Lmeiit of Aletaln 
O Hlchway Eixcui^rin^ 

□ I[oT4ii« I'lJi.n.niiiij- 

O ^^tarhiniaL 

O MB.nncrtncnl uf 



Q J|itllDu[llf!l.Uri; (kl }‘oJu l‘AD*r □ 

Q M-iiriitB CbclliiwranE G 

G iJrmtlihfl G 

□ ^fe^rtuiaunl FlitpcLimritm □ 

G MLue li^arBinjiD Gi G 

G PHtteraiiiahlni: O 

□ FiLRrniaev □ nimnliii^i* Q 

Q PHSutlry FA.ruiLD( □ 

G Fuli33a Works KiiBine^riiu D 

G Radio □ 

□ It, R-. fHcHiOPictUvsii O 

Q tL JL Heclioa Fnrsntui O 

G K, R. SLEDaltnnL G UsfrMisnitqnu G 



“Who Wins and 
marked X; 



j'^SDiLarji' .tnEDiDCinEiC 
-t^heol Msist Wtjrli 
l^lura F.lwirki EnpiLnerioA 
SLum iLDKixif^firiiiB 
Steatn FittiltB 
4tiU£tiir»l 

■SarvoyiBA aIuI \lappiiic 
TtLeerdph EliBinr^rihc 
Tcl^pljon* 

T'ontiUAkLng G V*Dta«.ii[>n 

WolLlinK, Kil«rlri.:: meui (iu 
MarntfArirje'tric 



BUSINESS SUBJECTS 

□ Ai.-caunUiu O AiiveirllaiPB' □ CdIIbe? P rwp&rai'i.^rv G Gfade SeliiDvl ^U^ncii' 

G p ClMt A-rCiJiMUip* □ llifltl S^fwiol iiuhj'MiU 

Q Businwfl CQFr*'ipoijrJ*Di:'* □ C. f. Auswiittixis □ lamtraling 

G Bu*inW! G Flnt Hufajw^u G ■HJia'w ^2anli 

G CaTlcnniiiE D Cii'iJ ISe-rviifiv G Korr-nmaship Q French G ^tn,^AR■Da Men at Wu rk 



□ JlAilwaj- I'cMtiLl l.1firk 

o iJnCFCLPirilJ WiofI 

□ HLMiDB'n>piv>' Mif| Tj'lfUMf 



G 

G Spuliinli 



G Atlv>iti>ed OFMaiuiki-iiB 
G FuchIi And 



DOMESTIC SCIENCE SUBJECTS 
□ Pr(>f4>ii>ionidl l>T4MRi.vhl(k[i.( aui] rkwt|;[,jnB 



G llooni luid t'lFtitfirjA 

L'Alrrina 



City... 



, Ati^TCSt. 



State Ptrsitwa... 

r^nrarfloN rjHdfijifj ^cruf Ftiuptm ffl jTn t^t n'iJ io™i Sfft<iis|j , r.vitilBKf, .TtpnlrFurfn t'nFuidd 

Jh-ftlch rF"(lrf f h/b iirriij rfi-HpfHf |a f, IT.', JT,^ "J A'Tlnpjiirnir, IV. f. 2 . i-rntftffni 



TT'Jifjn urrifing to jjlrasc f'opM^ar 





lOA 



POFtlLAR MECHANICS ADVERTISING SECTION 




this itidustry? * * Find oul a 1 »uI 

rmg BD Evnding^ fcr free copY of M^cb 

Brtd d.Ati on Ksinphill Diotei. trsinin^. Um 



FELLOWS'YOUVE W 
SEENALLTHESE 



Di£S£lS 



V- 



M 



TH 



* Everyu^hor* 

Mil F-ee Dic*«!l* J&iging ihead^ 
nftvv tvP^ Irudn, fauuok ImiTA' btutB ■.»(! geoeTkl 
ifidiiStTY- YeuVo Eron Ih4 -ada ol world-known hims 
announcing iKoit entry inlo DifusL — megaxioes malong 
DifttMik tho aublKl oi Ibeii teehus artidse. Never belore 
has there bC'en groAle]- Activitv in thb tield. * '* But 
are you connooling your iuluto with the iitovitable 
growth ol 
it — Blert dou 
oi Dieaeh and 



^ E^upon noWf 

upwrnuTW y diesel 

ELEaVmm niiJuu SCHOOLS 



Jill ouenwiie^bieaa uuiaiiHf ■nmllniBBt b any d1 Um Hmpliill 
CetOWW iituuld Ikf VBit ki «u ol Ibi' hAnrkifi j iIbIii bb ^ 

NEW YORK . . . 31-36 QumdS Vied. L. t C. 
CHICAGO 3 QU Lurab** Street 

MEMPHIS , d f f 417 MonrcKB Amiue 

LOS AJNCEL^ ■. ■ ■ 212 Q San FemandD Ro*d 
VANCOUVER. B.C. ..... 13«3 GtanvfDe SL 




HEMPHILL DtESEL SCHOOLS U« m«*« *ddi+a*) 



p'ease tend dftto on ysur Diesol ctursts^ jIso fre* cepy cl 
illustrolad bMttel "Mitrch eJ Diesel, ' 

Nwie. — Age 






Jlpiriicalfeiii iar HtrOUnwrl will b* accaptad biaa ap>«abrrPt 

riadaurtr radditt} In bf*%P omBtriaa Writ* In EjppriiS tWW*, 



GET IN THE SWING 

with Slingerland . . . DRUMS 

GUITARS 
MANDOLINS 




GENE KRUPA « Werld'i CF««l4«t 

Swlng^ Dvummer ui« Slingerland 



tone. FAST plAviTts, rlcli pflfrff b;' 



iiiiisicbitt^. Eajy payments. S-tlayia true ttlal. 

at yoiir dealers. 

Write for free special Infcirmattoii on hoif 
to oreAllize druni aiiil buttle corps. Free 
Catalog men lion iD&truineDt wad ted. 

SLINGERLAND DRUM COa 



WONDERFUL VALUE 
EASY PAYMENTS 

Compare the vo hie— tone 
niid priwer iu ^lingerjaud 
'‘Hatiio KinA'* dniiitfl. bun-^ 
jos, i^ultAr&T man do- A 
inatimbai or 
bitules — before you ^ 
buy. Otiar aiiteeil .j> 
more for your 
mutiey. .iEurlaimerl , . ; 
tbelopii ill aiuootlk 
TTorIJ's leftrliui; it 



Baldan Avvnuv 



Chleana. llllMif. 





AT HGME VcrtI eu Irtnrn ty otit Dtbdniu aiij 
crifiiiBl tyaunii of kiai tuition «verv uart el iba 
Watch kapjiiririA Trade at hoEbe. You ean 
tain mcmey vrhile leiTiiifti; and pnrtwfe yourBrlf 
fuF a vtil prLvUjr pt«Lti<Ni or atari in liurLiicst af- 
ter ouiut>iti-iod our i?nun«n n-f EqaLTurtion, Gixd 
trbloh repAirrrs aiv in ritiuind anri ei<<m-TiLl!ly tnm 

vrT3' ip»4 eiilariiv. For pardruJore anAl> lo cha 

WUeenmln Settonl ol Welch Rauolflng 
«?4 C, Ma»a SU MiLWAUK tt. WI9. 



ELECTRICAL ENGINEERING ' 

Condensed ONli-VCAR residence coume enm Lines ^ 
theory with pracUee in xi'ell-eguipred laboratories, ’ 
HiAh employment record. SuburbAn cwmpUB ; inod!- , i 
ern bTaildinKfit dormiton'i 47tli year. CATALOG. \ 






Give Age. 



BLISS 

tt2 Takomm Ave.| 



ELECTRICAL 

SCHOOL 

Waihiniitortt D« Ci 




VIATION 



APPRENTICES 

AinifJFUDKIJ vni-sc: IKmfcESTt’P IN TIIAIN- 

INO POK UNTailNO TIIF; wrt.L FU I.P or 

AVl.^TICN AH APPlLtlNTlOilS-Wrlla immedlaceJiy. 
cni'JoFililf atJinip. 

MfCHdMIX UNIVERSAL AVIATION SERVICE CD. 

WAyt-e County Airpart. Baa SBT, Unol:. e, Detroit, Mich. 



e\ii:y the degree 

rirM-jF 4)1 iSyr^nl-^rv '^PivP >. E'li Jloeoiil] {^, DItUiv. — Artp-. 

I'll-. 4 r’-nrrei^^ivilfii'* lB>tnuEiejq thariaml ir^ Stala iW Waih' 
ip>l't4iM. ^nd Irn- 2„J-iiAini mFE BiriiMkii ■.! iHk**,. Ho UtriJipatldn. 

THHitla Kpr Callra*. Baal- I'Ri 1S3 t 3 ThlrWanl'h Av44vUi 
iaorth Wathlnitorit If. (.A. 




PAYS 

WELL 



rirlu^lve lllili*ucllai-l bY U f!nMfms rJirlnonLil maht'!) 
II i-ahv (D Erarn Bt huimn. Wj-nu fur rr*-u nimhLi-U 
dtuLTiJjj t|g deuiiJs of Uie tonttier 

NATIONAL SCHOOL OF CARTOONINO 
AA? prFvt-art BEd-p. Cirvctand, Ohio 







iCleii.ltl Ttide-'f 

romo a nfimt 



iVntir t^r our 
1'oninBtli" TT 
Ii.-'lLa boxv nihors ImrrU.'i! to i 
naem* ol^'iratiSly wrUlMl OH- 
Ktamn f4ir lus-il'iiiFfi . Wrltp ttiiTrty. Th* Tjmftlvn S? n™i 
4Dt Firnmjnjiiip, Oept. A, Bldgo Itldq-. Kahsat Ciiy, Ino. 



Tfiok. I'lItJYV It! lir- 
n-mlitUia i-rvhf I m i*ri ■ pnil 
iTlir li» BPItJn* 11 me. Vn«r 
n canl if iniu rnriow 
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Training Counts in Every Fieid 







iWr .. Jk 
lnLcrti:itluUjiI Xvks Pliu'toa 



You Must Know What to Do 

When Signals are Called 



To p]ay the whether on the foot hall field or in 

the bigeer jobs of buainessi and industry — you must 
know what to do when the signals are called. To make 
the team a player must be above average — and you 
must be above average to meet the demands of em- 
ployers for the better paid positions. 

Your own ability to hold the bettor jobs depends 
entirely on the preparation you h.ive inadc to accept 
the opportunldea offered eveiy month in the year 
in the active fields of biday such as Air Conditioning, 
Diesel Engineering, Drafting and Design, etc„ Men 
in these fields and others with preparation as accognt- 
nnta and irt merchandising are being advanced into 
such openings as de|jarlmcnt heads, managers, fore- 
men, superintendents, traveling auditors, etc. 

Your opportunity today simply means being ready 
for the gixxl ioba looking for good men — i'TJUr chance 
for a worthwhile position depends on whether nr not 
you will prepare to meet the demands of employers 
all over the country who arc offering the big }obs to 
men who can handle them ! 

Without training a. mau is no more valuable at 40 



tlum at 30, is old pt SO. Rut the doctor at 40 or 50 is a 
better doctor than he w as at 30 — and it's the same w ith 
men trained in other fidds— executives, draftsmen, 
engineers, merchants, archil eels are yuunj^ At 40 » 
at 5t> — and slUl have inany gtKKl pay years, uhcad. 
Promotion, higher pa y^ reward properly trahted men! 

American School, an educational institulion incor- 
porated ’'not for profit/' has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business pnd indiisEry. 

American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High Sc1ick> 1 graduates have entered col- 
leges. universities, normal schools, etc., have attained 
success ill business or industry. 

Find out how Atncrican School tan help YOU, the 
differEnce it may make in your entire future suceesfl 
and happiness! Mail coupon today for fre* BuUelin 
and early lesson in field of your choice. No ubltgatioEi 
qn your part. 



American School, Dept. G945, Drexel Ave. at 58th St., Chicago 

............ ... Cn| AEmcTl^la. ^ .... 



Try a Lesson Yourself — No Oblieation 



American School, Dept« G945, Drexel AvCi at SSth Sh, Chicago 

1 liftve clieetfHl ttie line OT Wurt to which l wmUd Hko a row! Job. Plewac irml mr wi t hnu t cniMf oso or obli^ 
BaLlauoa my narL a corny of yauT UuUetla an early l^iiHDb lb lliC I iMivc U-d . 



□ Air Conditioning 

□ Anhitvctvfo 

□ AutOmotivo EnolniorlnB 

□ Aulemobllo 

□ Boohkooprna ond 

Cbl'l A.ccaun 4 lng 

□ BuilncH Minogomtnt 

□ Civil Englrioorlng 

□ Aviation 

□ CorttriAtlne, ’Bvlldfng 



Q Eloetritjot Etnglnoorinig 
CJ Dltltl EnOlriDorlnB 

□ Drafting and DHlgnlna 
O Llo^trlo nftrlggrpflpn 

□ Hooting, Van.t.i] at-ling. 

Plumbing 

G ProfHllonal Acc^untlno 
Inel. C. P. A. Coaching 

□ high School 

□ Highway Cnglnoorlng 



n Law 

G Llboral Art* 'fCollpgv^ 

□ MBchanlcaJ Englnoirlng 

□ M#r^ha nd |,J ng 

□ PrJvata Soi^rotary 

r? Radio and Tolovltlon 

□ Salol^ntanthip 
G Shop PrlEtica 

□ Stunr Enfllnootinn 




ttame 



Aap--^^--^-^Occcf|»Alf#n 



Street. 



City — -Stale. 

TTftpH writiny to advertisers pEcofiff mCTifiOn Popular 
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MANY MAKE 

I will train you at home 
for RADIO and TELEVISION 



I TRAIHED THESE MEN 




$TO TO A WEEK 
JN SFAftE TIME 

"r rfrt>«l-n.‘d tnuny TtiiiJln wHji -wTiAn t 
TA’BH au inv Irihk.l'i J rvAl]y di>n'l 



Kou' j’flu r»<3 p-lVr hi truwli hut ^iirk 
nr nil 

nn ^if *tO tn a vrirrh— Jun 



n siTMill piiuimiT 



haVr nuM]<i 



niorii'y. 

Bjjmrf ] 5 JU Artift 

Alknr nt.. Pf'mm', Call}. 



OWNS SHOP. MAKES 
53.000 A YtAK 

^’Jllirnrp laklnr l«>ur Cnttr*f 1 earnfd 
■briiil IT h re-iiLi p«T hnuf an n IrucH 
driver. VVlirn T |ui] romnlrlnt 111 
rebMiiUt I ■‘1 UiirtiHJ Bi?rv-|rr wnrV- Pui'inif 
tha VasL vi’flr 1 IkKVii luilii jirMitit 9:i.fH>ri 

In Rnilin- r i^'^n — 

KAni. HI-'T-LT, 300 W, CBUKTu^n 
Mn({ii 0 llli. Ark. 



SALARY INCREASED 51,000 
Y£AR IN RADIO 





I'VKTJiiirlj' t-iii|iii>i-nt In 
j I hnvf' haim 



'■’t Tipv* 

iniiULi- my VnirtljjiLlrHk 

Chief KriKiniHir Uf Ihirr tiruiulr*! ■! nTJ* 
Linni) ftrinj >1 tlmv Btn Chlrf 

H'l Ill'll Ilf l^^riQD. M>' UTtiiy fiRV in^ 
rri'awiJ Ml., *0(1 ptfr y-rtr ilikc* MiJrirJ-riH 
Itnilla ansi In ifltifii v-nu fr^ VWUt* 

trahnlnir.” — .ICt.iV 3 t’. VKil- 
Sta.lL- 0 h Vi'DDD, ChaE EanooE^i 

'4' rnn.. 



Radio is a young:, growing field with a future. It 
offers you many good pay spare time and full 
time job opportunities. And you don't have to 
give up your pre.sent job, go away from home, or 
spend a lot of money to become a Radio Teehni- 
Clan, I train you right at home in your spare time. 

Jobt Like Theifl Go To Men Who Know Radio 

Radio bjroadcastine atattoni emplar enarln««?*. oiyaratcm. 
t«hnlcisn« and pay weU for trained man. Ttadio manufae- 
turcra «nip]oiy tnipkacEova, forom^n, narvicamcn In 

i;rO(3d-|)ay Jubfl with opportilnltirs for advalt cement, Rudla 
jobhen and d«a1cr» employ irvitallatJoT) and aervieernen. 
Many Ttadln T«hnici«na open ttieir own Radio allies and 
repair buflineufleji and mnke tEI5, tlO| $5fl a week. Othera 
hold their mrutar iobe and make $S to tici a we«k fixluir 
Radiofl In apart time. Antomfibfle. pal lee, aviation, com- 
mpreinl Rad la! loud-fipenher Ayetemi, electron 1& dcvleee^ ere 
newer ftelda qCferlnji Rood opportiinftieir to qualified men. 
And my Course ineludefi TeTeviaion. which prominea to open 
many ffood jabs roon. 

Why Many Radio Technicians 

Make $30, $40, $50 o Week 

Radio fi already one of the country's brire Lnd.ustHea even 
thpujch Jt ]■ still young; and growlnx. The arrival of Tde- 
V la Ion, the nee of Radio pj-inclplei in induatry. are but a 
few of many ret'cnt Radio dev-elopmcnta. More than 
2R,OOill,0(yO homee have one or more Had ids. There are more 
Redioa than lelephonec. Every year mlllmna of Radios gat 
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You Gol Piaetical Experience While Learning 

1 senrf you sp^JcinE Radio i?qujpment: show you how to 
conduct expei'iinentH^ buUd circuitfi lltuBlrntinK Imiwr- 
tani [irlncip-lci In ■niwJiTn ttiuluj nhiS 

'r«3«vLiion icn«U'c^rd.liraarjL''aHlLn£ Stutlim uiu3 
toUJlspuahnF tR5lpll*tiW9- Jly riO-nO raelluiri] 
111 IfdLnlik)! you Ualtii Uilm unil 

jtrLiiitJ 4v<irl{ M'Jch liaillo [mr(!i-^nakifs 
InaniifiR »t Ijonip ltitd<rtf»lJnj£, f»»elpiL- 
iCU!. piqillciL 1 AliSO RIV^K YOt' A 
MODKRSf PHOFESrtEllSAL, Abb- 
IVAV K EIAI»M> SET SEb^ Tl^lNldl l^- 
titlH'MES^T U> help ioU "nE™ ‘“vW 
ntoneV QX'Kve iL-iiDu epIs l^amjnit 

iiCii] ta you rt'MIl a proroflBloh*! InatruindJil 

rur ^lalL lima wotk J'ou irrutuAtf- 



$AO,*SO A WEEK 

_ 



out of date and are repluted. Millions more need utw tube?, 
ropafrfi, etc. Over 5.0^0,000 huto Ratlioa tire In uw ami 
thousATids more &re bointf told every day. In eVLTy bnioeh 
Radii;? is otTerlrg more opportutiitjej—cippojriunUiey for 
which 1 frivc you the rociulrcd knowletljfa of Radio at home 
in your upore time. Ves. the few hundred i3Ui, *40, infy li. 
week joba of £D years oiro have groivn to thousundi* 

Many Make $5 To $10 O Week Eiitra 
In Spare Time While Learnins 

The day you eft roll. In addition to my resnijar ccurse, I start 
BendinK you Extra Money Job Sheets which atart s-howitij? 
you how to- do actual Radio repair jobs^ Througbaut your 
Course 1 send planii and directions which have helped many 
make from $200 to J500 a ytar in sparo time while kariilng. 



Find Out Whot Radio Offers Yea 

Act today. Wall coupon for my 64-paBC book. "Rich Rewards 
ifi Radio."' JC pciinui out Radlo’a spare time and fuU tune 
opportunUEea and tho?.e coming iu Televiaon ; telljt abiTut my 
course in RUidiu and Teievidlon :show# many letters from men 
] train^, tolling what they ore duinff and earning. Read 
my moftcy hiiek asrreeniont. Find out what Radio qffe^ i^u. 
Mailcoupun in anVuloi>e OS poste on a penny poetco rd— NO W. 
J. E. SMITH. F^RES.. DEPT. SNP, NATIONAL RADIO 
INSTITUTE, WASHINGTON, D. C. 



Britadcajitinff Staliimn c-mploj" oj>era(orA, 
infitallattoii, inai menu lice men mid Radio 
TcrhnteimiH in other ea|>acities und pay 
weXL 






Notional Radio Imtitute, Washington, 

Dear Mr. Smith i 
Send me FREE, without ubllgatlan, ynur Sl-page buok “Rich Re- 
w'urda in Radio" which poinU out Rndlu'^ opportunitiefc md fella hfrw 
you train men at home to be Radio TeehnSciariH* (Write plainly.) 



Automobile RmlU* i« Anailii-r new RaiIEo 

firld !.f7illne* inKifllllnjr, iM*rvirEn(i. One 

niilUo-n ur nxirr iiuti» owtirn 3* III JiiElall 
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Copy 



PAY 



TUTION 



GRADUATION 



Are you aE^li; and tarcd of Just Jw^itEuR by 
noliiiTiE a amoll-ijay iPnakiHed jab or worse, 
yet [jMt of work umst uf the time. 

It'* (iftd enouRh for fi-Elow to Iw In this 
pojittlon tod ay but It 'a worse to look ah ead 

the year* belorc you and rerxliie future 
pietry dftrlt, A l«t of fi;]lo\VH just sit 
bark and any they ttpyf^rirot the "bretika" — 
others renllto they must oiako their own 
■'breaks" and they climb out of their ap- 
pui^ntly hopeir?** ei.»nHlitionr. 

Now ^.leetrlclty offers Opportuniclei 
and a rofll future to tlie fetlowa between 16 
and JO year* of see, who will luvpare them- 
Bctvca by tr^inlnB for them. 

LEARN BY POtNG 

Hrre in my Bebuol you can ilet 13 weeks 
pracileRl ^"Lcarn by Dolng'^Shop train- 
ing ihut ean prepare you for j-yur start in 
(his field. Hen* at C^^yne you work on lontiira, 
etneretora K di-namoa — ycui do housa wiritii?, 
wind armatuiea arid do actWal wort on many 
utrwr ijtanchca oE electricity, and because 
this iraiain* i:fi practkid tralnlDg yoo don't 
need advanced educatloQ or prcvfuua 
uipcricDee. 

I Make This Training Easy fo Get 

Vny don t have to put out a lot of iDcmey to 
enr+ill in niy prfiool. You mu puy most of 
yuur tultkm In li monthly payment* -= 
licKinninE SO dayn jiftcr yuu flraduate. And 
IT you oevd part time work to help out 
MTitliesrH-nMCA whhe you train Itt my dhops, 
my employment ttfpi'Hnient will bt-lp y^jy — 
ami wpw-lll fttve you 11 fetline employ- 
moot: service after yoij. lira dilate. 

Get my big free book NO'^.V, .Study tli 
dozens of plciUKis. Read all the facta 



about Coyne aclu;i] shop training. Coyne 
lvm]*loyincntSer\'lce, hiy 'Tay tSililoti 
After Grailuation Plan'* und ble 
upportuottlU* In elect rlclty. Mall 
coupon today for >our FREE 



O, LEWIS, President 
COVNE ELECTRICAL SCHOOL, 

500 S, Paulina St.+ Chicago, til. 

Pica#!* Heciri me your blif Free Opport unity Uodk and all the 
facta -DDout VO}'Hc tnuiua^. 

NAME.......... 







THE SMALLEST, LI6HTEST, FULL- 
VOLUMED SO BASS ACCORDION 
EVER DESIGNED. IT’S THE 

NEW SOPRANI 
AMPLIPHONIC 
MIDGET 



• Think of ill 31 
treble, and So baea 
ktya,beau(if u I ton e, 
amBEinif YuJume. 
Ree ntid try this 

wonderful new 
Boprant at your 
dealer's^ or yrrite 
for FNKE booklet. 

SOPRANL mo. 

eiD S, Wabash, Chlcoka, III. 




STUDY AT HOME 

L^eally tralMd men win blgb^ 
posltlom and bie:i^ Bac^- 
desg Id buHlbeAf and pubbe 
lir«, drut*r<wwrtuoiiiBa naw tiwB 
frrw beXor*, ftlif coctKmtianii mra 
bw^ by Drtfi With Ie£jl| trA|p(w+ 

More Ability: Mdr« Mare Momv 

Wa iraid# pwi trP ii^LtMia YiTtI emn InJa mt hovi# 

dmHpr »p<m tcm^H. of LLa B. ^6uc[?4flafEJ 

ErrmjduKL<« In «vcnr MicrliMi r,r Ukt iJ. 3. Wr E4rUisti 
■i| lest UsterisJ, ioHrid inE li‘T«1<]friD Ijhw l.lii/^tr)', 1,OW n'»t, •aor 
t>^nt79. (ict vnif valanlii1« lfrpaira'''La.w l>BlJL{:hv fi:T iMritlWhlb''' U4 
'''iC!<H|i]pncfl'' biHka t'K££!. i^nd fcii tii<in NOW. 

LaSalle ExtflusMin University, Pept- 1S«4-L ChlchBB 
____^ A nsnTpjuondutic* tnil ttulKco 

M Every atammcTcr should have the new 3&t poRC book "Btam- 
M nierlt^K. li3 Cause And CorrrtMion ' J^ent free to MtiimmefGrB. 

It dcserlbeii the tJoffije Unit MellkHl for the iwlenlitlc eorref- 
W lion of sLuiniDeriny and atiitrrrlnR, Metlhid ^urtyeenful ty itnerl 
T at linEUe lPi*(ilUlt fOP US yruns — sinee I«lUl , Endor^d by phy- 
elriftTifr. Write for 111 iMTIfomiAl Lon. No obli^Ation. fieniamln 
hJ. Boftue. n*pt. I;t09 Citric Tuweir, Indianapoli". lodlaua. 



Regain Perfect Speechy If Yen 

STAilMER 



PHOTO-ENG 






cash in on pictures! Learn quickly at home or in ouf 
1-L'sitience school, Makp hHlftoTvea, line cuts for the tnide, 
ijiialify fnr interest lug, gNjiHi |ut,v Job. We fihow ymi |jow 
iinl supply MHoplfle |<nv.i'<)an rrirruriiiB rilanl. Ismail 1 ivr ^iLtrlfhl. 
ivmif IcnitH. I'arLiculiira free-] 

THE AURORA SCHOOL OF PHOTO- EMG FI AVI NG 
Pept. pM-ri Tawp*' Bld g, Aurtirs, kfle. 



Minsireis 

CTii4jue First pBrtrt for nonplete 
=>ian' with npuioj eonifg and 
cburLfHca. MukLi-up. Catilq frn, 

Sn PanFwn & Ca., 2DJ H. Vrabaih, Dv^t, iS, 









FRIE THiaL LESSON! C^4h In nn ynur of 

Ir.im'nr— AT HOM|-'— OY M\IL. IFiti? fuiiP Malii’ moneyl 
No ■■NLHrnenCC rH;tMiv<l m l^lSirr, WrJfr In-mv fnr ihlEE 
l.FWS[>S'. mrilled p',flli:-:L,r.l. *Ccj ohl-ii'iirliin!. 

MoaW OaO-fcaj-liM tn Pegt. A. Ya|I OrVfk, Wis. 



_ Let me aend you a 
nne won] Unleni Tallur«i suit Pkuk 
Bfl a posua. Pay ihh mon^y. Jutu fnltiw jtimpip pmn I 
E:eliu yum, rpm UP to SI 2 inadjty nlvniviUBU friendn. Hu 
rxp4rrl4‘^ii['^ n^inl'i.'d— 'i>n house. vanvanmB* 
Send for famplea FREE OF COST 
Wrltn ledqy ror KHM" deLailU. ACTI::AL HAMPLKA 
Bfld ’'■fturL'-jirfl:” nKiPi-v-aeuLnE piB.nii. Avnd no- 

*"hO(lHE5S TAILORIHO CO., oepl. A-310, 
SOO Snutli Threpp Street, ChieSaa, IIIEnnH. 



When P'ri’fi'iM; plaanf pienfldn Popuhir 
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IMACINE THEIR lOY 



WHEN THEY FOUND 
THEY COULD PLAY 




LEARNED 
QUICKLY 
AT HOME 

I didn't dream 
I Cf mid A-ctu all / 
learn to play 
without a 
teachtr, 

when I play for 

jj tj O p 1 c they 

hardly helievE 

that f learned 
iu play BO well 
in so short a 
t i inf . 

Calif. 




SURPRISED 

FRIENDS 

My friends 
are surprised 
at the differ- 
em pieces 1 
can already 
play, I am 
Very happy 
to have cho3i 
cn your meth' 
0<1 of ieam- 
IHr; *T1. F,* 
Brans. X. V, 




This easyas-ABC way! 

PLAYS OH 
RADIO 

I am happy to 
tell you that for 
four weeks 1 
have been Ort 
the air Mver our 
lof.al r.Td.io fiCU' 
tSruii. Sj> tha-nha 
to yemr iiiiilitu- 
tion for such a 
W o n d e r f U 1 
COilriSf. *lVr H. 

S,, Aldhiima. 



What Instrument Would 
You Like to Play? 



J UST name your instrLimcnt anil well show you how you can 
learn lu play ii — quickly, cE^sdy, in sfiarc tinte at home. 
Never mind if you don'ii, know une nuie cif tnusin from anoiher 
--^on't worry al"H>ut ^'spcfiaJ l-aietit"'. And JurEjei all you've 
ever heard atimjL music's belrfi hard to leam. 

The injlh of llui mnlter 1 b lhal ikousauds vom pUiy udto 
jifrrr tffOHuhl tkry (oultii meti and women evi-rywhi'ie 

have discovered this amazingly ea^y 
way to Jearn imisic at home. Now they 
are enjoylnj; Uk^ thrillini; sutl^facT-ion of 
playinj; the piano, violin, guitar, saiu> 
phone nr ather favorite mairuments. 
Some of them are playing in orfheiitriuj 
and Over this radio t others are teachjnp 
music, makmE money in apart' or full 
time. And ihoui^nds arc hav^ing the 
time of their lives playing for their own 
enioy merit mid the entertainment i>f 
their friL-nds. 



LEARN TO PLAY 
BY NOTE , 

Pl3n« Guitar ' 

VkalLn Smopli^tne 
Or^Ati Mandollft 
Tttnor B«irijD 
Ks«¥Alfan Guitar 
piana A ccord I an 
Or Mfty Other ' 
tnstrvmerrt 




XFVti 



GWefTmAVMT^ 

tmdujiln i^f,eRrASf TnlninC ftbmiMlnfr 
siitruTanJ CnJKue or Lnlversity iilDiinipU currSrnJum win 
Yiiau Avintlnn ImlnUtR' IHac win riiualirv tar iiOSOlihiTfi 
now Aclvai;itsei,Tfl. Farlury aOlllaiioti Tiullrfinfi AI,L- 

T.IUTAE, C-unitntFflsl *nil MiUutry AirrJlii I led. CJneiiUQ] led 

jreflr-rovnd Dyhni,' wtnUjtT jna eiiuntrir, fao’fiRNTiIl-’NT AU-. 

I’kovpin, All Mfelifluicfl] wniii vUEht. 

WVIlir ]|lij‘<lr3tl4''l 

HOME OF THE DAWK PATROL 

D. GREEN. Difeclor^Dpni Pff -2^. tUlSA.OnLAKOMA 

SCHOOL OF AVIATION 





t* mah* Cnwnx, Piah*. rie,. far □'■ntlih. Ej.»j 

iM-hrllrkl la Ifnrq ■Jicth.iBkDJ denii^Uir Bl rutiif In IP>t* (m*,. 
VtLL nuCriPMEKT TOOT A A SO MATniEIAI.E 

JNTlX'Onty WITH COt'RSE. Lan tuilKm. Fiiir tenniH. Wfll4 
fw TRF.E BOOK lilmvl iku iZiDnxir niBklki. ^.iIw^ud m l>ul 

hr iNtafliing irt-. 

Mi:CARI<[ie SCHOOL OP MECHANTCHL OENTIiTRY 
so"! N. Broad St,. Dept, TSl, Pit I la. 4 ii I pl> lA. PJi, 



BE A PASSENqER TRAFFIC INSPECTOR 

WriEp fgr Fr«g ItODklet dfsrrlhliHt Olir 20 ytS- ' 
I'Kiirriemv! [tldiiJtiE (IfT-ii-iil Rallwiy Aid Bus 
i nispei lurs-^^otH Puit Jjajr UJi [ws* Juft- 

plus to atari, £us:>'. Ihuine-aludlv couriia LraLhs 

yoi] Ln nviirii tiiiif. STANQAnP BUSINESS 
TRAINiNB INSTITUTE, OJV. 2lZ BuflaJd, N, Y. 

ENCINEtRING, Liri'MiLr^L^tlUii;, , vl- 
yiliirt und piulJrp riidJu, jic-rMi'U g, 
jiu^rlJK! nind Murie Eeivurjiphy i:>.ii::lii: 
1 fiLirduelrtv. 4‘i wpcks' DnRini’i'r- 
Inii fflUTfle Fti liivalent tfi Three yt'jrfs' ftilleee rmtla wurlt. .'lT-i)i; 1 
ft^i-ii>ll.-^hed ISTT- All espenaea low. CataiuK free. 

Dodgers Institute^ Ada St*f Valparabo, lnd„ 




RADIO 



&TAXIDERM 

Cairrrluti;. Course of /hv 

liiRDS. ANIMALS. GaME'HEADS. 
Fish* tahwing 



SitJ 

icoflar" 

P-0-D«y3^3 



Cliii 



Sebpol pf ToXidemy 

DepL 15 chudi^iLin- 




No tedious study and practice, no tirrsome eJtercises, You 
leam to piny A.v piayin ^ — filan rijrht m with the milody of a 
stmijlf tuner ll takes only a few minutes a day: the eirat ia 
trill in K, I'hM.Ts U fiouiifl ttm j^tKxl to be irwe? Mail llie coupon 
and get the FItEE PHOOF’ 

FREE DEMONSTRATION LESSON AND BOOKLET 

Fascinating illustrated lxx>klet answers all your questions: 
free demonstration lesson ghow'R how method workh. Just 
mail coupon, llnstrumeiHS supplied when n-t'tided, caall Of 
credit.) * Actual pupik' r^ames on request. Pictures by pr<>* 
fessLonal models, U. S. j^hmil of Music, 712 I.lrwnsveick Bldfr-„ 
N, y, C,. N. Y, 



U. SCHOOL OF MUSIC 

ri 2 BrunfWlck Bldv., New VorK City, N. Y. 

I nm In If rested In miiiile fitndv. pfirttpulnrly in the Insmament 
indIraleiL Ptfa-Hf pcml me yruir fre# illiiHlriitcd iMMiklel, "How to 
Lcuru Mujstc o.L Home''' uml the Frets UcmDiiBtrarlon LcyauU, 



Nknie 

Adilrcas, 

IfilVe yrtu 

1 m \ rumeni laHinmunu- 

Be Q It's Paying 

Civil ?'9 

Engineer! SgJjJ 

L««rn— OutcK V rHwTT 

Way 




Cy«loi)edla of 
Civil Enqine^rino 
T Rreat valant«s. 

ZnBIHP pages.. 

L.QOD lllustratium. 
»w revised edt- 
tl<iiri lij fivflre Ilf 
Aooerleu't, |r ecu t,'- 
ext eiiirim*evhk. 
JiirliiUi^s : Suri'Tyini:, 

IjrlilGcg. tillrcatl^* 
«led jitrunlurca, ntu 
nlclpal rnEliiffrlng. 
WiLOtr supplii'i. 
InjlInUna, tie. 

Spaniih CrAln 
Flexible Cevm 

Geld Stimptd 

Shipped 
Free IMF" 

For FvumLnutUm 




e r<i m lit 
AiiU u'e 
win Inislude' n liraiul 
iLcw, t'ireulBr xUrtf 
rulr Id ra-iT'i' In er.,4it 
Tnvatunlilf Le 
s^UlVinB lUl NmilM □! 
c.tlirLr.fE'rJcLK' i»ral>Eetn 4 . 



Earn 

$3000 

d Y#o 



witfi tb« 
h«lp *f 
th«i« book* 



nd Upf 



"Civil enjjIniSflLi art wanted XOtV. En«r- 
inoua aiumijul* nrin IhiIiis; jvih'hi |el hU 
him]* Lif winrks tind not it illni£' 1 b 

Client Uniil dsf Ft)iji,lniMir liua prarnTfil 
plans, Thsn H« mUHt ihfrfl 1lltt nnrkh 
TI'h a big loll »nd llifl+ iirf not fnojfihi 
men Id po ttroniHl. tei'Tywherf jcni go, 
j'oii Bce nwn3 i^ork mlrig on- (^iiErt mini 
M-.fi 4 11 * 111 * bnili v-nrt ■pniefrlii nf sll 

huiJi. lloTD U V 4 MIT Oppvriunnr t>i is?t Iha 
ni'-wirh' ErHJoL-n* rk*l,l Jil l,.,Jr. 4 !. T t.*M Lodn -in 
ri,h*bl*U u.,ul all,,!:*!; n'rtU*lL *<r nnk'niTe HU lindCF' 
■ l-iTirl kU^n,. S-tjiTC ,,,,w lan ubP F g 1 ^'K *l.afa,irLjiljDg]i 

plaq. Mkii Ihc Rjuiifb. T'llhOUl >dlliS 4 ltk>tir 

AMERICAN Technical society 

DaoL C3Xf bri-i:ri «1 ilth (1. Chi^n^o 



Amfrtesn Ti«hnlul SkItIt 
PTvml sn>i Si., Daot- C919, ChkCJBq 
I I;t> i^'dininfi Ih^ I'l l II. KSOt^K'&IttKG 

eiyrl^padiif r^r 111 rl.L,^ I Ul Indlv [■n.'.' lli* IriY 
eiprf*'. bill I -T 1 Er, jinw lur llw f 

Oi* Trriainn if I rntiirp ibcin ^LtiiL-h If ttii-a. It I 
Ikifti Lf*il. itwnk 1 wUI Itrn..| you sa ilIUE IM lu 
djivp. iK*n Sll ^ ir^iins.lk utaL,1 ■drprlJQiiir prirg, 
|h pqiil, 3 m,J Lil/Iiii kJltHB su4 SIhJb HuLc. 

>'n[HT 

AddrgH I. .L.L.u.i. ........ 

( ILtJihh, Iptfrr Fl'lini "an, ,w.ruj,ntloa, etnotn)**'* 
Brfing anil imIiImm Aiid thut of it bu*l dat DkiMnHt 
PLiD Ai rcTisriiic*. 1 
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Start {1260 to $2100 a Year 

Get Ready Now for 1940 
Examinations 



Railway Postal Clerks 

Railway Postal Clerks pet JLCflt] the ftjist year retfiilar, 
beiiip paid cn the find: and fifteenth uf each month. f¥T9nl7 
eax-h pay dayJ Tlulr Es omomalically inci'eatied ytarly 
to S^^-iTiO. Advance may E>c had to Chief Clerk at a 

year. i$IlS..E>0 each imy day.]l 




TRAVEL FOR "UNCLE SAM 



% Days Days Off— Full Pay 

Railway Foxtal Clerks on lorK runs usually ^vurk ^ days 
nnd have ?? off duty or in the ftSime rorlion. liui'lnp 

thiH orT duty their pay continueK just els thuurrli they wen,' 
'vprkinff. They travel -on a dhsm when on buhinef5£. When 
ihty old, they ar^ retired with, a pengton. 

City Mail Carriers, Post Office Clerks 

Clerks and Carriersi now ^et ItJoO the first year on 
reKUler and eutornaticellv $l(Ul a year to S2,ltJU 

and 

File Clerk— Clerk 

Dlien Iw \frn- W<)niv]i IS lo ,'(E. En- 

trim-e !I2T.|)— p[-l4e Veiif, Al^- 

ppintaueiili «ii FJH' ru^rku inn] i’lcrfcii Jn 
the 1>4'jiJ]-iniri'it». u.| W’^phinyinn, l.h C., 
are made tV'Cni lldH ciHNtlnalliij]. 



Many Other Positions 

^Tiiny Gt3iiTf finwiitim, *re uhtulrmhlE-. 

pfliitlwLi 

qiiiillfy it Mtm. 



COVERNMENT 




Get Free List of Positioot 

Fill out lEie followlfK; cfuiiMin, Th;*!- U uff iltil amll It lodar — heik-, 

IL DOce. 

TiEjR Jnvi'ttmertL euxy ri'SUEt in ytiUr jti'Mlnf u. biji-pAlcJ xar^i'nirfnl 

Job. 



FHANKI-IM INSTITUTE, DouL SI73, Roeliestor^ V, 

Rush to ine. phrirply fu.'ii ■r.f ^tior-H I'Ti a rull de(W’i'lpClii>n of T‘, K. 
C wcinuneJi I Jnlist (21 riT-r I’niHi* of Illui'tritK'iJ ?12-iiai£r l.icniti, 'T. 
ttbi'crninoul 1‘hsiUgris m.«IiI llrnii !□ fli'-t ■nuTrj''J (i1 List of t', >ii, 
tJO^^-otnjiii^riL Utfljs; CJ) Ti!ll aic evIeiu in- ilo (u iiuotlfy for ono (rf 
these jcih,. 



N'iWie^ 



Use Thlt Couptin Soforo You Mislay It. Wfltt nr Pficil Pldlrtlbr. 




Td Master, this New 1940 F-A 

O Jnat touch ft key and hlow nor- 
iBBlIy; you can't kdiu. So easy, 
., and snrh b»atifa] tone. NulhJna 
to Cuin|iar« witb Ibcflf new P-A 
Baxea, Clarinets, TmmpctM, and 
Other P-A instrumenti. Fully 
r^aranteedr yoUF aUcena aaaurc^ 
Bee your muiiie dealer or write 
direct for beautiful free hoak« 
No ubllffatian. Eawy terma. Great- 
rat fun, eaeieat with F-A,^ Write 
today an re,. j_jt5 

PAN-AMERICAN 

tUOT-a eiag, auchart, Indleoa 



I'STATl COUECE 

Mm S. Oegtee in 2 Y«ors 

Vr’DrSif fntrmiifl luf technical .i-'Vt.' 4 Lr raursca io 
CevlI. i'.h'clfii'iil, M irimrucal, L nujj-iL-il, Ititlift, 
AfirOmLEil'^nil h.aginet^rili^, .^daiun^lra- 

tiOD and AcMunticm. iSfwctiJ pcepyuiory licpjirtmrat for thc<«' frinj iBck 
retj Hired tiigb scliool ncrk. .‘^hoM tliploma DOtirisce (SB h'ppbi) la i'LLTVrylug 
Urafdqg. Low tmlion, f^w living CfWta, fetudvftts ffurn evr-r^' stslc 4miJ 
«bAOy fori'ign C0milri-;'S. Stith, Jf.’ar. ilruijiJiitea HuecnafuJ, Lidff Seutctulicr 
l..ini:trv, 4139 CjjlleftCi Avfc, ANOoCjA, HMD. 





PLAY A SAW! 



rriiciueo wncHlccfiil muaia in S 4aya 
..qu4ekJy plar puE^Jar Ji.r«d ^LMi!kT*l. 
. imahHin^ No no ten to rcful. u« dj'Tfrrr 
_^prnBliph — Bueena pnjifDn l^^’d . Binfl* 

1021 tbou*ft|iiis ai Iiiy EtOiinnUi £i.|ii%‘(» 
ntaBt'd friopd-. Bt-BrJ-i'il jo jIujwb bb 4. 
...iMuii:iMtT.ha QFrhiwtrria. -dWIkii” 

tiuEi, wriiofori TJi.^Y TItULOFKKJi aov. 

IMUSSCHL A WIlStPHAL 
lU W, Water Fart Atklnaen.WHid 




M[ilendhJ u|i|H>rl ii]iit!4''a. Pre)iH.Ei:' iti f^iare 
UiTii!. l\fju*y jihin- No prrvifnia f’xpprienw 
EEi"icde(l. rommoEE school edUcollnit numt:lFni. 
Hcml fur free b[»rEtl<?l "tlporhrtUrHlcfl In I'hc^ 
;mrlku]sr^ and rFciulretuenUi. 



¥ dArtlfi p 

ai nO^* AinerlEan 

■' -ten-a ui.ii. 1 .^ 



School ■Ol FhOtroraphy 

HQ] A Dipt. IJH, ,|L 






Wrfif' 1f>r my INw Ilnek, ‘■HOW 10 BECOMT? ifl FXPFTTT 
Pkn'.UAN','' ‘vritich rJiD-vm hniV wthen* bbcame hy 

my ‘tf cE hdil . Burl»ll'«i rtumiflM*d os -■ i|,j»-i i.-. ■><'irr immo 
iv= wTiii™ *n a Mnl if ^'p.Ll -lanjii. Write 

Tftfiiiv. T. H. Tgvis, aras aew. tni LUCoTlim. Wo- 

SUCCEED IN LANDSCAPING 

R-L'inO Tiar tioub Vvllh foil (Iriatle kliOUL laiiUAnpB 

IrHtnlriff. SiUkly At hotnr. cam wniJp Inniina-i TrCiftE- 
ncAltiifi.L| rnn'ce; iEttcrcsIlnif hotibyL men, uum^n, 

CilVtf D4:t!', OrtUptlt-lpJl.. 

AMEHtCAN LANDSCAPE SqHOD-L 

0120 firaTtd Awc^tiua Mninei., lawB 




tje*Pn inaLfl ■TVv—iA JJrlJii**. in >.h.i 

nS.bBi^T ljil»r,4<*rv f>n-E»r. rrMtiril p/jidnluir 

Rve- Etif terini- Ank fi?r ftwM C>ul^ r bb 4 fi*a| *Tytr, 

1. 1. SCtfOCL d HECIItllltAL DtiTffTftT, IIH W, 31 SI..W, T. C. 






MAKE MONEY AT HOME 



AnuBlDE -mbber motdrmillLnr outOt make* Berfert 
nc^Ebpc moidl Df qlACiOtFA, a.ih tj^y^. Unuh.einOB^ 
cic. MaldB crnL Etc ui unc »cl>- Fscli Tnc^lo. 

mpEhes hUltdrcdi at nacclllcji anti plfli^ Kt eell uo tn 
31.00 Splrce] NEt cxiMtrlpncy^ neC'e*]^ry- Cjulch 
Abd nby. fitETi no^l'neeii in yauf haTne 

. . . Belt tg rtoFeit, xirt Bhonii. frlenUa, retwin", 
mad atandji. by mall. Fill] i?r rbBrc iktite. ■■'Meld' 
fijtndr and llei. of buycri PRRB- Write 



-0-LO 

D«pt. B-927 



WORKS 

Ctnclnnatif Chlo' 



Vt'hf'ji Kriftui) jilcflsf mfijifton P^pvtar jlfeA/jaitir« 
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YtM, j'lHi L’iiti. sii.-i.kif 

miiney :.it h‘imc, 

litnT nenS fun Hl.iltih? 3^ 
you hii.w, fvir- 

V very f h i n fi yi ics.-ifi ry o n 
ail [>aiiy bit - i 5. 

NOTUrNf? 

j JUJIU. iMiin?, :iri' 

WtLi. fiT' hli.i f!!'| 

Ifllin^: !i]| ;i|i.,.|t! <.n7 jfirlluhU 

f"T iO ralilfhy |i‘*ti(,i|i--, Ij.-,!3I1 

lU Ilf ^:fi [,]| w<’i-k 

iiLil-lt i'ull riiri MMiUO.li. 

fireside INDUSTRttSi, D«p1- GC-W, AEfriin, Mich. 




AN A VIATWN CAJiECn 




OFFERS YOU GREAT FUTURE! 

DimjnJ ^i.if i»>'ir.i.Fti[TKn is hhJ (■- 

jTr^ll Ilufifly^ T«h, AhiiU.m'l .nihruM. 

r k'liMiu in1 GcjhJ Lintul Air Tcnnmjl iri hrrri tif ihv 
MliJmCtf rnd ifiniilkL^ i«i [Funinj M.ASTta M i.1 .1 1 K 
imi ArROJ^ALTFCiAL LNGI.NT.1 KS. fNit Ln.nkL4> 

(indiMbcl iFE nNmraiJi;; imnmJLLW «nplojnifii(. ^\'iiic f»r 

ik1diF> KOW. UcpL tJI-lSi 



<URTiSS - Wftl^HT TChCHHICAI INSTITUTE 

GUimIbI* (Lm C«Kf*fiib 




W il jft i f 



mm0^ 




l^tn ■. n«l ti^«. Aato HvcfianlHi Are Weldiriff, Acfftrlmv 

Wrldirv. rte. LvL u» lrp,lA Tnnt ti? bv Bn vXii'rli Aiitr^Plcnvl Mflc-buin? Brid hiip 
fvu *- Jciii. Tbc eon tv JfriU Etf LeAm m mvdEni «iuipfnEitt 



■ F*^ 

^««in Dutid' 

Wb PBF VCIdT i« 



erKh lonli undirr w|Hr4er««l Inulnictrini P^bI wijrk. 

Rihid Biid bDBJxl in ncir ilnua boAtwl tlatnuCjiirT.. 

MuhiillE-L Fur frwf ejACbIiiik write 

BiihTille Auto-Pit#^! Sdiool, Dept, 75^ KAthriller Teu^ 




prATfihTENT OF TTTE 0'trXEIt?niP. M.AN,tGEME>'T. f [KC1'[. ITIONT, 
kTV-. REOUIRED BY THE .\CrS OF COVOnEjIci US' .AFUFF-T -H. EHIi AMJ 
\E.V](.r|'E Si. IEKM. of PopilUr >{<..' iLilllrfe hli'4UJilb«L publirEifd lll«>th|y .Pt t kb-nJLs 
Ik-, fur Dctobw 1. lIKtft. 
atktc nt Idinei^ Coutitr ti Cd«lc, hl 

Dfitiwii mr. D [tflECT pnblle En utd for Ibe ilat« ud counfF arnrvfnlit, jiBCfniiallF 
piipHiknid fl. H. M’iiiiiwF. Jr.. wJiv, Iipilm 1i4«'jl d>dU' ^hotfi B'H-nriliae lo ii'p.'. iSrp'iw* 
Biul UFii [Lit li«. ib« Editrir I'f (Jir Il7balr<r M'l^lipnlri MiLxrijJikE iiBd Ibjil the 

fr^Sri-'B-'lBr i*. bj llvo Itv.L oI 3iA, Lnuwknjpv ATid liaLliir ■ U-wi FAj,|.tln.Rn.E ut hlrtf VM- iytr,fjlJj . 
mknHHflintit. rli-.. id ikp iiTcirirukl iiuSihim.rii'in rhn klu.dB i» l.li» alkorn <’j]ilJirii, 

rcdiElrn] ;!'■ Ari i4 IM-Eii. p' hiiirnded i>af Mie ■'■pt *'t j, iki:i, 

in wjc-iiiin 5;tT. rctptDl iiid FlBEiiUtivji«. iirinted nti ihir tfn¥T.« of iK.i, 

[HK. tfl Vrit: Fir^Cn Tlut ItlB IU1IIIM. HBI] BlMftk'LW uj tllU Lkl|J.l[|.lFl4'r. n.1>UlT, mlimxIaiB 
EiJLl.lpI- Krui Eitj,lnvn, hkHiiaxvT nik-i Pu-piiluqr liiM-hpeick C"<i., "Stifl K'-^t Ont'.nik 

Mg., l!hk^i;rj. III., KjIiCpt. II. Pi. K'indMr. Jr.. E.i't Onlnriih Hi.. I'hJdirn., Jll.., 
MnTi:.|;in.i( KilLtiir, I.. 1^, L-™> Etl'l OlklflTil' <'hi-,n^n.- IH-. FLi::!Enr^ 

AliinihlKT. Witlit lir Kpavriu JOU E*rt Oitbirin Rt.. Cht»E'.i. lEL Th.it ll.e 

4>i[r<M' l>: Ilf ifiirDed b.V D t«rDiirBliwi. liLi iluiie Bird Bd'drekn biil-.(. 3>c rAnl^nl uiid 
rIpO ibjliitdJti tdlx' lL««eUbdpr iFik n.Lin*, 3.ai( 2 ititrr-.^-ri iif ilrirb liiddEPi 4l.i|iitlt lit 
buCillBr dilb pn Eftili or raiirii' n| tnUl xniniiiiF ■d' Bi>>rk4 If nut iiniiod by o ri x[.-i>i- 
tilkn. Ibd liPjbiOP h^id d[ |1ip Lml.k-HliiDh nfriipr, pn ibPL liiip pjrvrn.- |E k>, hV 

ji drill I rciini'iHij s^. uT rribor unb|piifiHhtt]ti.':E rurvTrr^, |m nH.iiiii iiii-l 'iEliltF.k4., Mt -MBdl im |lnk-.ii 
ol EtuCll ilidJfldiLLl ipBrntibr. iTimNC Ijc Kivd^n.^ I'':iifii|l.iy Marbainirii' I rcuniKLii'i , iNhIi 

flniAf-Jri .'ll., l^biE-.Lifn. lit,; KpfMtE ..r l.tnn B. VrMHl^iw. Pki-kukeil. 15*1 Ont;j nti .‘1 . 

lu.t II, If- WLiirJkoP, Jr-. IIM K.iPt rjnUrJik.'it-. fTht.ixr^, 111,; I-, II, Wlmf^ir. Vfifl 
P-n"t Onti'Tfci Hr.. fH|ip,Ki. III. TIrird. Thiit llic tuciin l»ory<ll«ild.er'‘. nitirtiiiEWp. 
bBiI olfiET w'lritj |u-iI-Itt» v'fiiiiir' or heldinr 1 ii't cent "r iri"rc td iPtoE qnixuaf '■! 
■kfinifv pnvriipinp, nr rjtliPF peidiTil lEf Die: f If llierr »rE- anBr. n klnte.l Ji'oiir. I'Miinh. 
Tlut the liFG imirBErijilii Bi'it hIhtf. ritiar tlir iiArriEi of Ida t-'iriKl'B. iV'>rktiiiLdenk 
bdJ KTUTltT lividai*! if eayi. eiuilain rii>t ooly ide IL^k. of KtivLIiMdEri and pe.piirliL!i 
Kolder* Hi tlibv B.iip+.tr upi^Li [he IhIiIiLa of flu eiiiiiiHiir duf nlfeo. ici etuen n here ttii. 
■toi'LlioLder ue MP^irrktjr liolder kTifiEHri it]k>n ifii' tuHlir of ibe roniiHiny or tf.ipiL'r in- 
fii uiy rjEllbf fidllolHry Eefnlidlp. Elik- taamti cW thf or bul t>aEn.f KFi| f'W V^h-rli- -ill'll 

tniBtrib H bi'(1|kr U rif'invS hIpo lbn| fhe riiul f-pro ]hi.rj,cfh|ifiii i-nn'ljjin >1j.1«ir.vri|i 
rlnlieDEjikri pSariL', Full Lprin'IeiJivi uid h«l b-f u 111 lb, rlii.*tiin.rtppE-lm xn.'P niniliLiurvI 
ll-nrfn- whlaU ntnrljhaildpTH pnd ^uiily pH.itd-iTP ■ Ihi dij -hi>l ktit^J'f IMhMi -lEWi iHtllk'-i 111 
IFstf i^imjlHiiJk SB i-rivPXem- biilil Jlld»^^ wruril^i bn n. nij^rny N'hfl ha^ llin!^ lkji|. i if b 

1>4BB fide DV^B^r'. nnd. thii iiffitnl 1»i no rr^pm bi hel'K''''a tWt hm.y nfltEf' ri*rii:.ii. 
niioeijif ion . nr rarpritnbiim hti'’ unT uiterT4.t ilir-wt nr indirr-rt hi ll*' piid rt-irk li-irMli 
or other ptenTlftE-i thkc bp pct PLpled by liifu- II. JL Wtridoir. Jr.. Editor. M-vorn to Biid 
jaibperiibad. bcfori me thb J-tlh. diy ol SErleml>ET> iLPllt. J. GltAlL.kM. Nolnr}. I*tiblir. 
LM.'- 'jobiiuiiMiiita. rrviiM June Eij. IHO.I 




UuvR, you rnn't [niytliinff tVint will bEyp Jgii, 

]riorti rti-kl tuLjo.^ int-iit thi'iJi a CticiiLcnift (JiLitfit. riiii — ill 

lliL- Ilia II, y riiyi'iimtiiis fsperEiiu-ntfl thiit iiinrfMi j'oiir frierriR— 
iulfi'iituiri; itnil JFi protlin’mg llie flieniii'nl Kw^tlons Jimi 

ili'lviiin; jrktti lliio fu'fiTit if fwitf iiiyfiltiriei! nf Rc^ti'-nce. A tie! willi 
tin.- riin :ii][l llii-illb yr-iLi rtfc rtlst> udouriTi^ 

Ill t^liyiiiistry, the F.cu-nce Hint titlllzed fvt’rr fifty jii tlie 
bil]iii tfkiric$or proat iu Jiiatrin! coiiipaTiies for ttii? devi-lopinenl 
frT neiv proiliEi^ts. tht-nitraft Outfits Loiitiiin no rJniiBi'niua 
iriibdiMJif'tid fim] the niaiiiiJils ileaLTlItEf fully li:Ow tu perform 
liLiiitlrefli of a I mi/ lug cs|]erliuoni3. 




CHEMICAL OUTFITS 





ClH.iiitraft Ontntft ore aMurate — imlpfitEfie— nntl oonlnJn 
hhlhy !--YTEiiH^f^ ftTilurti. Only L’fiemtTart uive* yuii Chemical 
MAKlCi jRIcahol Lamp Blow Torch tor Glai* Blowing, a Spoo* 
troacopOp an oiplanatloh of chomicai Fomiiila and Symboisp 
latift-r iHiKCft fliii-iEi^fl iEi tttu-touc tlno-ffinit, iiiiil muiiy ollior 
featui-i'E fonmli eemIv in rheiiuiroft. Sflu C^hE-iiuinift Outfits nt 
ytmr favorite store p pHetd to $'J5. If they eanmit fiupply 
you Vi Uh your clmivc you uiay ordsr direct 
f rom U9* 



DutPlt hto. B^fPEitAlnff Sa^^ficmU-Alti, pic™ 
ti<r 4iiiiipr#lRUi. and cHLuliimvlU wItJi u-T.4<i-lll 
aLPDlml thnitP lih.iiv tnrr}i fur pldJUl liluwlrijr 

jiENj ht^atLllt^. MfttikkfU f jiTPliiiiiiP HjU nrw: 

■■je|ififliin4-iTtji witli ndrJIilrjnri] rnJiilUfiL tin 
GlAnt DlCiiHiPir and tMiiSirHf linn. i>f IlMie4 
l^uiUDFiiUiry-. ]*hCli 0 H| In ■lomlrUtr Wi.liirrTiliu.rji-- 
ly|Mi Pfl.ni net wiTli lUnpiil cLunri, aibl- uj-ieil 
3T K. Incht*, rylec ^5-o0. 



«fllL COBPOg pU|£ UQQK 



“EXPERIMENTS 
IN CHEMISTRY*' 



It's :i tr^nnupe liotiiyi of enteriajumetit 
arni informatifui. Tt'lliA liuw' to do irion’ tlirifi 
40 tliriliine: extiprinir-ntfi in rfioiiilstty. Mi- 
crosiLijiiy, Phyjiii'rt, Wioltffjy, Klectricity, etc- 
-V|mn fir]{J4 yml to Voll-^tnn't r\ liiberjitury 
work ihtip ill yuLir own lifune HHfl nvpliiliiK 
liow^iijii may join the riHTHcrftft KEueimd 
Club.. Don't mitj Itilj raacirifUlrif; liDnik- 



I 



TTi* Porter Chomical CDmp.nny 

49 PP««l>cct Av «.4 If ft^rrlilOiirni Hd. 

I‘tii4!tc' m-nrl mf your fre-n bnnk “El’niirrlmcnlS 

Srinb. .... .... ........... . . - . . . . . 



^ Aibltcar . 

I 

I CKr- - I 




It'Jfftf ifTfh'nff fo TnertllOJf- I'oantar iVfrc^i«TTicir 




IBA 
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MACHINE SHOP MEN 

Learn to set up and run ■ ■ 

ANY kind of machine; raAfillea 
MAKE MORE MONEY 
NOW hy learning quickly /k/£k§M/f 
HOW TO DO THINGS fWmmwm f 
which usually take years ' w%^wW m 
of study and practice. The demand for 
SKILLED men Is ALREADY far ahead of the 
supply, then what WILL IT BE a month or 
two from now? 

rjn!q"t Tnbvt thiFi chaiiDe itimiiry lor promo- 
nii>« thin Uifi 

la yoLtra tilmtiRL (or tlio askliiR. S4.vvEn Big U^xjk:! of 

lm}}orl 4 uit rn{!c;liari|nLl f^tcUi tuld aim ply imd CEnaTly. Over 21100 
WkKEH!, ndarly 2T01I IlluHl-ralJoEut coVtir ^Vtsry subject tukly, Inclucl- 
Irik Tuol MahlnK, Paltprn iiklji}^, FuUJJrJry Wi:>rk, Mechanlffli] 
nraWlJTk, FulTKJng, MiK'hluc ^UoU Pnitt tCt unci M (Wia^ercuint, imd 
hundreds of other flubjeem. 

7 B\g Books Sent FR££ ALL i>f these hooh« will 

be sent (o JfuU fwr eniHrilniitier. ynjiir own home or place 

uf biiHlnosH whel ti^r or itet you wunt In kiwp IticiJiH etteCk tip pn 
cmj’ forta you want Ln. NdIe Iheir Brcat ^lOWKV MAKlNfj 
viihiv^ (lion, if you want them, puy un the<^li3T. fclpd of paymenis. 
Herifl N'tJw iiiirt ive will lueiuiie a yeAr^s eonsultlnif lupTubctTFrilp 
In 1 he A merle:! n Tcchn|en.l f+fNrIely wltiioiit eslru oborse. 

AmH'Idn Trchnlc^l !&pel*1iit (IaiiI. KIi4i llr*^l (Mi it, Chbuak 

Amf-rkan TKhnIut S«chtv^ b*jiL. S-^t3j C>r«x«l ut S4lS Chk>| 0 . 

V&H rr-=y iwrvil. mi |.lm T hi« >'tjW F-Pf Frrr ai^mlrui^inn. F ^ill |inv |.Im fem pcnti 

iJrllTpr)' cfaHjitf ’jalvi, unlcH 1 tUvide Id kerp thrin Jb whieli r-i^r t will bfo^ (2-I.W tti 
b-n duy^ diul klJlMJ p^f BjoiiLh luitiJ [La u»l>i iiriie fit CBly iJtf.tiiJ L, ibiJ. 11 1 rctqni 
iFu-rii iiL le I wdl ijvih iiliiIihli;. I »ujir, yai* il^tm la iHfa na , 

HICJtilMrhlliA Iq Iba .Inivfk-nn. Tnlmirql IFlt^iirL-y «qCilLli||' mq Eu l*Ef^ JnJ) ptl'riLc#Ca 

itJlU aby -Ilf y,u]' iiprrtn for fior > 

rlktU# | 

AfErtrEf^. . 

E‘li ... ij.i4.kBh Bi IcEiw itblini Jk<a, ofL'upiitliaB, ECu|ii<iyB(''a bkju abU BiMrut ud LLm.! 

CeF Bt -E- <>L ctu bUkinOk* mnii u 1 li.fp-.i-R. 



Learn this 
Profitable 
Profession 





in 90 Days at Home 

Hundreda of tnert (tnd wwnen of alt ajIfiS 18-30 makt! lln [lO in 
|2a.Da In a ilnrlr tefEhEidi; ]^l iii ia£ei diliI 

IlycErtHTheFapy |reat^ll:^tl Fi. 'ftitir^ Is b bi| drinand fnjq 

ItWtiLi^lB. ClUlil. lJ[>;4(ir# anti private pscleiUs aS 

u-cll aji DppcirtuDili^^S for c3l4tl»IISliih.Ff JKiur o^n offire, 

I.pam Ihll luteniSllJlJI (iiDriey-nialilnjf profcsilon In your own tudnc 
by mail, i.lu-tMifh honu* >tudy coLirise, ■pisna Instruclurv 

as in ciiiT N.VF’EflN AlA-T KNOWN regldtiu srlu»l. A rtiplnma 
l 3 aw:iTdri'l niion cerifiloFrbill nf (hr Cmrsv ran bp 

MHnulPlctl In ?l I'o ‘1 ipflolliK. Illcli SflmoT (ruln- 
Inu is net newsatiry, if any earu bEj! nnutry whl|B 
loarciluFt. 

Anatomy Charts & Booklet FREE 

Furtsll tujiv apil Vfe will inrtllil? Unlfortn ndat. 
meHlIi-jit dlclinnarr, paicnmii rcducEnir roller ami 
TlydrQ-TlieFop^ siipplica without ciFra coat. Tbc 
rcdurini; CQurao si one may 110 wortl] many Llmea 
tho mtitb'Jt till lion fee, 

5cttd Dbupon now for Analomy Ctiarti snd booklet 
rontBlniOit slnuooraplis and 1cfl<r» froitt aueefFtsful 
grfdoales. TliaSS Will all bt SCht j^bStpdEd— FRE^. 

THE Coll'eilO of SwOdlih MesuilB' I'Sufxnsor lo rtiliOnilC<rilog.oat HasaaEO) 
Degt. E. Adnnis SL, Chk»go. 

Veu may scud tiiL- FREE end pe^lpolil. Amitryimy (.'harU, booklet ebn- 
tFiinlnn ikboioeropbs and lo.Llorl front i|tr«dl]nlci, And cviB|i]e[o deiallt 
of your offer. 

Addresi — 

— 3Eale- 




I'LL TRAIN YOU AT HOME 
IN SPARE TIME fo MAKE GOOD 
RADIO and 
TELEVISION 



MONEY 



in 



Cray 

u/ah 



'alui ii|:i] G^i AhraUl You fc-Urj-wn vrC[h pml'H-lnii 

™n maJ 4 (* a wujidrrfuj :«uirrc^e In Kadle anU Tele- 
vlalnn titrou^n my new, praeiirB], iicvino miuliisi. I 




Ltaeh. ynu In y4Ur Bimn; lime Lttniui,''h 1 nier>^C.Ij'iK V!i- 
phr-rlinniu. wEll] rnoiL r(|Ui]mii;ii.L. ■vv^ify enseiiilail blut»i.- 
4jf llstdlak TrJfvJMlms. KKvIronlfll, racial mil c, Kpcfle 



Ket ki^piilr and InsUllailnu IB cuvi-reil, Yfiu H«t P^-r- 
HiniiFiteJ lielp. No prevEcju:! Di^periience iioodtHl. Sii 
piVICtk-a F-^O U:idi.-rHlnndlal>lc — *,o OlmplIAeiit Lb IIlib 
tnctihliie llkBl niiy nun wUp ftVi'Hlte eUucation esri 
KTOKp um moury-niBhlnr Icnowlmga quimiy and 
eaally. You nrlll ue ready for a Iruolnena uf your 
own . 4 . or Id bold down a (i'00<|.payiii|j: Jnl:4 Wy 
□US-INESS liUILDEIRS. fshow ycm. (iaiw iq IfiaLe prohLs 
wt] I lo leaxnliir. 

BIB FREE 

IS IIADKh". liVrli.' .-iiniylii-rrv ;V tn !<■:•- -■ of ItLlm, 
12 I A-.'VT. I r I V4'r’; I f y C'ljTi fr~-, jtf ^ ly 1‘,' | . ■ . P f 



YOU GET 

Ida 

RAPID 

pAnTs 



RAoro 

TOOLS 



ALL Wave 

ALL 

PURPOSE 

analyser 




VOICE 



tOQ% Improvement Guerenteed 

wp build. Rilrehi^lhpn the VeJedI Orgulir — nflf 

ai'novno feaaoaa^tiul by fundamentally anccai] ahhI 
"Hentififidly cnirrel aifwf eymeiVa . . .axid aljuuLutrly 
iiKt*!?'™ .»ny Finrinjt er a^ltiait 

' I Brt4l 



r| IfaU 

IrtaFn WH 
tftra Kucl 



. .. „ VOiro 

4 . - WfCU livT ‘naarlirfuL voka Brt4k — lanl ffOk. 

Y yetj no Bv* Iiatp tlik voka yaq 'tn^nL Il4>#ii- 



hfna* vndw IT uplf^ ■Wwid by pocnai, 

rEflFECT VOICE INSTITITTE, Studio IJSS 
64 C. Lalia St., Chicago 






KAtiijfliiiJ B^hlu IqMilivu Hnnoimeo il #aw lupiiHfl Mud; 
Iq eoeeiiiAhiMl hnklnL B^kkiLf qow rEfLl 

Li-IPChI 



lk^A-<pKfi>l hiiisiriiNmi. 



Jn H. drpE-'ftUik^ife 

Cmd 1^ ambutUUn Innib. C-P.[aD]?a mJjMiM •fkiitaF^e.iil-Ji luffictlaiLb. 
omw^ l 9 f ||~w bHlil*t '"Oflipojttukltfcti \±\ -C.riNrTipqifvM ItMliBt’’ 
^4w r^umuiUdUb 

Natfonni S^klug tnvti^t# 

UDOl iffichlQiib Aw. Di>pt. 1359 Chicdpa, Uy 5. A 




ENGINEERING 



DEGREE IN 
TWO YEARS 



B. Ef. Derree cwiran In CnElnoorlng: BloclricE], rirll. Oiem., 
^lerhanicBl, Radio W Atmniiilllcal. 1 yr. 3l«h. DFifElnf. Ap- 
pnFii'ed by OUll ArrttlBUtfre AulhorllYh parllrlpatlon Id Pilot 
Tralnlnn Frnrrapi, |.arjie Induatrlal renter. Pirp rouFsoa wllti- 
out eatra i^iurec. Earn hoanl IF dtalfnl. Ti*viv lulLIOti, Kntor 
Pccembor, March. JUJ 1 O 4 i»ePK:nilKr^ \VrU« for i;aialo^. 

E. WAihlngion Blvil., FM WAyne, Ind'. 



INDIANA TECHNICAL COHEGI 



KEW WAY TO CHOOSE A CAREER 



LET 

SCIENCE 
PICK 
A MB 
FOR YOUl 



er^tl -4 Y, pgiilli.!: b Jo-b k elHitMkic a t*r*tw h a<>' loueT a 
I Biktf Fl<;ieim na accurutdr dalaiialna fnr you, in ad- 
va4)Bk, iimt. vliMt Ijr pc Hi WDf k DC [ir(xF«*tduti yap kCti )>ciit luit^ far. 
EjDV e Nd JSejid your akin* oh > ^qgqv portekcd fm- xu^ir 

■ “*fn -pvTK^kl DeciipabKiDB! A J |UiH.ki*tii Tb« 1 kb^lniidip' 

Kj^ WiiK wkhte taruc or aiah*y (rhrplui > 4 iT>lt^r *1^ now 
WknliiiD mtthodk ibikic vau ■(cim fu aueewH-t A>Jta b1 

OBDO for ddbuh mut Yk£;E Adjiwtoieiit T«ti 

Ihcilludl NddHlBtlhti, Ml. i‘\M. Qitm SIt.N IsHfl. btL. 




(Hleis YOU COLLEGE and PROFESSIONAL TRAIHING 

Majoring In AVIATION 

Aflcredlted h (7 Lhe IHlnnlB Ruperlnlmdent gf fuliliC TnEtrOction. F.fl. 
u[i]irm-&ij iiB » f'diniiierelal Orauim ami J''LyLftr SclioOl sml ITiehetilea' 
FiohooL Aff-TViJlited HJ snit coaneralliig wJtli Iba I'nlted f=:tatie« Army 
Air UnrVB in ilitJhfl fUgbL and fUecHanl'nl LrAlnlnB. Open Id hlch 
Ectwol jraduBtre. 

FOUR csurHa leait ta B.S. riegrEiei |n prafMticiiiGl PI lei Eng, A«i4tion 
OperAliang. Main Lena nee Engineering^ AtTBUavtifai EnolnatrJng. 
KKVKLVmmX TUAIMNO PLANES are UBfJ In prafeBalenal fllyht 
Irulnlng wtiicb prepaieB graduaLn lor airline Hleht aper 4 illQt 1 .tr 
af lfr>L[luati?* enter air tranBppfTfltIgn in NDfth bocI F^iMnli Ahirrira. 
rG.ddO (lours fllgbl LrafUlnn glfcn, 1840 bouts iHlnC ttoivn monthly. 
FACPLTY or 48 aprelallBta In rariOua fielila of BvlaliMi. 

KradualoB. EnT-dElmont llmlled to t, Lotal af DOQ ranmtrclal 
iifiallon HludenlB. Total onrolliuonL 41.^. 

ion-iirra alrtiorL. IS Ipulldinga demoted to arbool purp^arB e^rTutlv 0 ly 4 
Uormltoflf^^ Biid dlnlnj; ball ct the College. 

Wlnier Tmn JihUar? S. Send [urttcartl Fof nrw 0l-pBj;e tatalQg. 

VPAP ReelKtrAr.E>Dpt.PM-12 

(dUI 1 CHn PARKS AIR COLLEGE, Eait St. Louli, III. 
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“HifM&ts! I'M GETTING 

A GRETSCH DRUM 

THIS CHRISTMAS I'' 



Y<nj'll never forEe^t tKc thrill of twnlng first 
TCfll drum T r GRETSCH DRUM ^ ^ llic kind 
that big-iiBine druinitTeri (Jlayy Itara like Bcmie 
Mattinsan, Billy Gladstone, O' Neil Spencer, 
DruTTis that big bend leaders prefer a^ve all 
others. a pre^nt feu* ygu embitlOUt 

chaps that leads to a mOney-rn aklng e^reer 
later. Notedious lessons necessary; playing b 
drum comes naturally to any re^u/ar boyt 
Cultivate a bobby fo</ay that caa make 
money for you tomorrow. 

Send penny pnstfard for FRRIl DRUM Cara- 
loeueand full ififormatioa about EASV^RAV* 
MEIST Plan snd FRliB TRIAL through your 
GRETSCH dealer. Address Dept. PM- im 

Tire FRED. GRETSCH MFG. CO. 

fifusicaJ /msfrumen^ ATaAets Since 

GO BRGAPWAYp BROOKLYN^ N. Y. 



GRETSCH «l*4 offers SUPER VALUES in Gifitnnp 
SaxophonH, Trumpatit Tminbonev, Accordions. 
S«nd for FREE catalogue. M«ntl«n In^trtimant. 




I 





K 

CDminerclil, Newt, Portrnil'. A^verbil 
Na-turel Celv Mutlun Priturt 
raphy^ For lilcasuro Ot farwr. ■^^'ondcr- 

rul (irtpfirtilnUlPB. PrtyiHial Alntfi'SftRte 
unJ H«ne f^Eudy eoiir&BB. hgcitilol. 

NEW YORK INSTITUTE OF PHOTChSftAPMY 
IP^ ID West 33 (Dept. 49) Now York City 

ANY BOOK IN PRINT! 

Delivered at yoUT dfioT. W« pay j=itAEKliLn!l 

auEfiom. new hook*. popiiSaJ- editionji, ticlton rertiT- 
ence. mpdlenl, meraanlcal, ctlldren's hooiKf;, ete.“ 

all at guaratittRii savings, aoml rard nttTT Jor 
darkHon's lE^4Ci Ca.[.atatr. 

PDf P Write fur' our jtrRat lUusi rated bemk mtS’ 
* log. A fihurt 1 ^Dllrae In literal lire. The 

buylni: guide of JiOO,CMX) b<Mth los'ere The unHiriT 
10 your CThrlstJ'nus ebt irroblem, FPE^ jf you 
?FTlle MOW— TODAVl 

CLARKSON PUBL1SHINC COMPANY 
Dept, PM3~-12SS So. Wabaili Jtve>, Chieag*, III. 




LOW AS 



Corresponcterice Cour^^s In 

FUlDIO.nJei£aRIC&LENCir«eRINC 



ELCCTmUAL tstniWtEAtNO. <Tet srrfUip of wi-i* eTtr. 

fi-P-Irl-. MfwlP'Pn., Vprv UTKleftiacbidatilP. Theti-rv rTiinlr onxv. 

HJutlia EriQ.I MFCm HG+ BiUk Ari-fl nurafl in indln. puUik: AJdEbnr, ph..|a-*Iei trie 
^4rl^ Trapni ^'Qa to- bo tuiin. e«oI tubi V 




IMl 

nl-liw -TDiiTH.. beEirffd th^rrMn^ Expcfirniiii. lunL-lihi^. 

FEKFCT W'Tite Tot Itbb eoDk-t* of prbMl el'iCHit in.iF.kiin4n et'', 

fUtCl-INCOLM XWCINCaHrKS SCHOOL. avA sn.nr. tlouMfir Nrtir^ 




pert®*’*' 

boo t ^ 

itpio’ 

N io»“ 






Ada**** 



SURE ROUTE 

TO 

HAPPY-LAND 

iKnaino^’^ 

T'l nrrf 



SK* . l*U Eenaa- 

iVd d**=*'^ 

pt*g« ___ — 



ARE YOUR 




Six JOBS — llirce ihdUiniiTicl nppliram^I Tbat% 
w hat the jiR/rafned ariiin h up against I Thai’s what 
yoMVe tip agairiEit — untesa you got the soundt^ 
cadent lal trahiing you iiticd. 

Fortunately, you cart get it — 'if yoaVe willing to 
face the facts of your ow'ii rase. For nearly 50 
years, men in your position have turned to ihe 
International Correspondence Sdiools* 

I. C. S. provided them w iiii a sound program 
of spare-lime stiiJy™te:cta prepared hy outstanding 
auihoriitie^ — personal i7od, intelligent irtiStrueLion* 
Clip the coupon. Cheek the subjeet yon are in- 
terested in mastering. Mail it— today. That eiinple 
act may be yotir first step to a brighter future! 



INTEIlHATiaNM CORRESPONDENCE SCHOOLS 



AOX 5360- J, S^iUIVTON, PENN A, 
FiKpIsla fullj atniiti your ennrjB In ths flubjfrt iii3,rkeit X: 
TECHNICAL AND (HDU$TRfAL SUBJECT? 



□ A(ricii[tu» U ALr 

Q Air (Joitctitielahiji Ari<| CtHitioj 

□ A roltitccTEiiT-aL I>CnftLin 

□ ArrJllL£cti]TB 

D Ailto ^rbf^hnklaQ 

D Au^ T^-tiolcluo Q Aviation 
Q Bullarnt^ll iot: 

D BridB^ .RitgiuiViriGE 



□ Manufacture, of Tuln Papf'r 
G M»rui4 £:nctlrt.;tLnE 

g .Wechianirql DrirLfclElC 
^1 tEChi^aievat E!ng-in<w>T-LBj 
□ S'N.vl^tinn G I'at Ei‘.niRm,l4 iitc. 
□ I'h^nmjKy CJ 1‘lujiitijiii 
D PbLiitry Karnituf 
n l^ubika Worka JiliqlnhP'riaBt 



D UjJiiaiue ^timhiNnt Q y □ ii*4io Q R. H'. J^cmnoliv 

□ tpvil Entlri(H?nn( □ tcHkl iliaijjg □ RctOcm FoMHknu 



O Oontfiteiinil: buJ RuilUioE 

□ OultoD, M^nufueiurW 

P DtMtl Flusinf^rtnc 

D lii^eoirk'ul 

P l^wLr44 LIvIliedc 

□ Fonmlry PrattJe* 

□ Fruit Omwicig □ liratinE 
P fJfuL TtHlnirrnt 4jl 

P ilictiway EtiEknvriirc 
P nci4ih« P1.iii»nFn« Q Mai-liijfE.! 
P MsiukC^Tuen t rtf Inv'i'nl Iuti9 
G Af«n at Work 



BUSINESS SUBJECT^ 



P U. It. ki^nGlrafn 

□ lltfrUbratiDa 

□ Mirial W'prk: 

Q Miniirri. FlCfJlrie tinsinaariiVR 
P Bibbih J^n|[inM.riDC 
P tflrucitiTuI proftins 

P S>L^I3^etlIrlll 

P KujTr«;yin( arjil ^InpEviqa 

□ EnBuiAoribc 

P Tali>fi}iiutiip. Work 
G W«Editui, Floc-rrii? and Ciaa 

□ W'doI^q iI*Du.f*cTuriiii: 



P A.i'VOrtHiilttt n Ronkknarviiif 
P HualnaH OornotKtbJrucB 

□ H-uiFinw 

PCftrumnimr Dr,'. !\ Afitaqhtinu 

P Cliv-il H#rvUj* Q C«u; Ai'JCtHJiiiinj! 

□ CohasD l^dpanU^^ry 

P Coltoi* aobjM t» □ F&wnaaUliliijj 

□ Froaob □ GrariD gohool Ejutunitd 

DOMESTIC SCIENCE SUBJECTS 

□ AdvGoc«d Dr^HiEuakkifl □ iWnwroiiiHl Dru 

P Foudi and Ormkory anbl 'DofiiftCiLtiiE 

D llocoo DJ^lMa.QlBki■iB O 'Tta aaij Caretaria 

Aluuk^fiitent. Cft^toribs 



P Hifb School Subjacta 

□ 'ltru*tF4itinx 

□ f.«llrruiK flhoff Carrli 
P Hall Way i'oftiii Clark 

□ i^lfvnnaEUhap 

P ^arvira ^tAlion Siklvainanphip 
P >l[|Ciia D KpM4«h 
P BUrtiojErnijf^y ai)4 Typ^iac 



■Euakinif 



Ajfdrraji. 



..lire. 



.SliiU,. 



C^fD.. 

Prerapi P^sitipn. ^ 

■f'n^flrftan MUfKut fa ihe i 

Sf-ftnntu r'JjJfldiiTit, LfjtJljrrX. \T'i«i.rt;jr}, fr^rta^tt. Rr(t\itk rF-jjL^cflft jk>»J 
COhJInFt tv 1, C. fl., ti fi't JTCf^ Effi , i.nMUfflfl, IV, V, Jf, il't? jrffFld. 



Wh r- FT 



ri-ritir\g tn ^ZfORr;!: iFFe»fFon f^rrjNN^nr fl.J<°i’ftnuiVR 
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Small Ideas May Have 
Large Commercial Possibilities 

Inv^ntionn (fo not have to be com]:*] tented to 
be profUable when Patented. The &c and 10c 
stores AotirL^h on £lm;p1e Patented prodtiets 
wbieh are ^ cununefcial ly BiieceRHfiJh The 
per. safely pin, thumb lack, paper clip, collar 
button — all hto nlmplo yet familiar inventions 
— ^brout:ht their Inventors rich rfl^walrdfL Tf 
you have a Palentuble invention — net to prtK 
teet it. Rend for our FPHE ‘Id-Paye Doob 
that tel la you hoi^% 




CLARENCE A, O'SHIEN 

[>ept< 9M1 Attorns Building, Washington^ D. C. 
Rogistcfcd Patent Attorney betoro U- S* Putefit Office 





TELiS IMPORTANCE 
OF QUICK ACTION— HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 



If you have invented aamelhinir. If you're Interested In in* 
ventlntr somethin tr, you need our new 4S-pa>;o book that pives 
the entire Story of PntentH„ It telle you for the firjft time 
alxnut new iihaseia of Invention, how others Hurreeded, how the 
patalit lawn protect you. bow to market ynur invention, where 
to obtain linnnreN, how to foiHl a company, partnership^ or 
arranHO for roynltieis from your inyentian'a sale. 

PRACTICAL BENEFITS OF THIS BOOK 

You will find complete paeea illustrated with simple Inven* 
lions that have eueccoded in six different fieldn of induslry. 
Over I0r> illusiratLona afg in (his book. You will read the 
stories of ten nllustratedj of America'a inaHt fAmotis inven- 
tor!i» You will fiTid an e^rperienced and thorousih survey of 
market conditions afFeetlni? the inventor-^ show! n^r the poesb 
hilities for comineirciBJ invention today. Entire chaptera are 
devoted to the value of a patent in promoting: the final auc*- 
ceea of your invention. The importance of quick aclion in 
apply inir for patent is atregsed — farla revealing danger of 
delay are emph AElaeil, 

If you expect to realiie profits from your Savention you must 
protect it with a U. R+ raterit. Otherwise you may find that 
all your tinre and Tabor have boon leal, because It often hap^ 
pens that othob' inventors are working on the namo Invention. 
If you have an invention, or an ambition to invent — get the 
information on oblalnlnj? palent AT ONCEl 

FREE RECORD OF INVENTfON FORM 

When you send for our FREE BOOK, we include, algo Free, 
our specially prepared Record of Invention blank, on which 
you can quickly make and ilatc a akctch and doac'tiplion of 
youp invention. This "fliselohui’e" as it la called, uisy be ab- 
isplutely invaluahlo aa evideneo for you, should your righte 
ever bo contested. Be sure to get it and use It. 




REGISTERED PATENT ATTORNEY before U. S. Patent Office 
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Jl 2?^ sr*s*«»*»«, J^^nWiio y* . "®' 



'£*•«■ fcvi 



Cif^ 






Of ^ ^ 5* P A - _ I 

£.vr;rr.; ' 



'“oori^ 



IMPROVEMENTS IN 






•■••••; 



MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW 



Every year thousands of Patents am ifrnnt&tL Very few, 
however, retireBent the (H^^eovery of entirely new princi- 
pits, Most of them pi*uvid« ncv.' methods of doinpr wnmo 
everj'-day thEn^ 3n a. better way — chanpes for (treater ef- 
flcienty, u^efuEnes?. ndartaldEity, or heaety in some pre- 
viousEy Fatentod thine. These IMPROVEMENTS ai'o pat- 
entable Jf new. nnjcl netually reprofient new invetlttuiiS, 
Thoj^j improvement Patents olfer 1 afire eh antes for proltt 
if cammerrinlly uKofuh The huatness world wants Im- 
praved produets and services. 

FINISHED DRAWINGS NOT NECESSARY 

Our Ri]? Book lells you hOw you can start immedintely to 
apply for Patent Protection even If you haven't fimshed 
mcrttelii nr drawlnj^ available now. It wdll ltd I yeiJ how 
we ran prepare the specL heal ions and (in [she'd drawings 
riecBKsAry In the form preserElx'd by the Patent Office— bo 
na to secure for you full I^alent ProtectEDP. Mail Coupon 
for Our ili|: Book TO]>AY. 

OUR SERVICES TO YOU 

Wc aro RcgistcTecI Patent and Trade-Mark Attorncyi:, 
pervinEf Inventura u|| over the United States and nhi-oad. 
Our Oi‘praP!7ation, is comp tele. We have I>iartsmen, cx- 
iKtieticed Searchers and Actoi'npyn to nerve yeur inlei'a>it^. 



We ean act as yeur lesral adviser In alE Patent Matters, 
Our coni]date service U daserihed in Our Hij^ Book. Mail 
Cniipon for it NOW. 

REASONABLE FEES— CONVENIENT TERMS 

t>on't worry about finances. Our fees are very reasciriftble 
— vvn can arranite ConvenieciE terrag of payment. It is our 
cu&toni to permit ctients ta pay for our servicefi in instali- 
menlfi ai< the application pi'o.L'resgea In uur offiK". See our 
Rig Book fur feen in ehlaininif PaletiL. It explnins our 
arrangements elearly. Send for it NOW, 

GET FREE BOOK— MAIL COUPON NOW 

If you have uii irvenlloa In the wiakinx— if yon aimply 
hnve the crude elements of an invcnlion in mEntI you 
shijulid have our Bijf FREE pQyK w'littout delny. It will 
l^tuidc you Dvoty step of ihe way— from Ihe Preliminary 
search staEe to the issuance of the final patent trrant, 
'Fliis Ijook foil tains twenly-flvo chaptei's doftcribini? in 
idain mnn-to-mnn lnnifuoMO the atory of tihl.ninimi' n i>at~ 
ent and marketlnit an ln'>'ention. This book is nbaclutely 
FREE just torjr e(T (ho above coupon or ivi'ite u» h letter 
or poaleard TODAY I 

CLARENCE A, O'BRIEN 
Adams Building, Dept. 9M1, Washington^ D. 

Registered Patent Attorney before U. S, Patent Office 



A. O'B R I E 



Dept. 9M1, Adams Building WASHINGTON, D, C. 



r 
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POPULAR 



particular inlerest while na- 
tions are at war is a newly patented 
submersible aircraft which would serve 
the dual purpose of scouting enemy ships 
from the air and then diving into the wafer 
and torpedoing them. The craft would 
have wings which could be folded against 



upper end of a page and a slot lengthwise 
for engaging and guiding a numbered in- 
dicator up or down the page to the last Line 
read. The indicator also provides the read- 
er with information of the month, date and 
page where the reader discontmued. 




the hull during operations beneath the 
water's surface* Tlie power plant would 
turn propellers for operations in the water 
and air screws in the air. In theory, the 
craft would be a flying boat, taking off and 
alighting on the water. When its com- 
mander desired to dive, th^ wings would 
be folded, the hull made watertight and 
machinery adjusted for submarine work. 

"D LADING would be made more enjoy- 
able by a recently patented indicator 

that gives a posi- 
tive indication of 
the page number 
and the line of the 
page where the 
reader has left off 
while reading a 
book. It has an 
elongated strip 
with a fold at one 
end to engage the 




T_TANDY for the automobile repair shop 
lacking space for a permanent in- 
stallation is a 
newly patented 
portable wheel- 
alining machine. 

It consists of a pair 
of supports for the 
wheels, a crossbar 
which provides a 
fixed reference, a 
pair of aliner 
heads adapted for mounting to move with 
the wheelSj and bars to indicate the angu- 
lar position of the wheels. When not in use 
the machine may be stored in a small space* 

lyjORE comfort for the trailer traveler 
is the objective of a folding wall con- 
struction method 
patented recently. 
The patent covers 
an expansible 
building on 
wheels, with a 
permanent central 
section, an exten- 
sible roof section, 
an extensible floor 
section and an outer ’wall section. These 
various extensible sections may be moved 
on tracks to e,xpand the trailer into a con- 
siderably larger structure, thus giving 
more space for the traveler to cook, eat 
and sleep on the road. 

(Cqnt:mu«d to 24A| 
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Why ijive "just another pipe'* yeu can get the pipt maktj alt ethers obsolata. [fs co^v«rHrrg a nation to 

r*w imoking ple^suro$ and making pip* tmokart ot ihoutandi whq haw* taka thay couldn i imok* a pipe^ It 
nat«i thoM p*tty annoydnees * * » ftaya lit . * * burhj all tha tobacco . . * 3 &at*j no soggy haak Every puH is 
cool, dry and velvety. 

Cbacie your gift pipti from tho shapn b*low. Order 0*ie 
lor yourvolf toD. Don^l go hunting or nshtiifl' vtlthoiit ono« 




EACH 



The Briar Kill "Plonser*' U a fine pip*. Genuine Imported briar ■ . . unexcelled in worhmansTilp and smoking qualities 
fUted with the Briar Hill Staher* 





DHtSoHC t«-HN 



iiiiUMir .■'ll►ll ' ]dn.WK. 
Yi-l'i' E’Oui^'L burLnvta. 
]; vmr.. Gi];irr.riU.-4’a 
ff-f FfiEf. 800 IC. 

Dcut. OOi, ±ei4 £rld 

Mull. 



$30 c 
$270 

WASHINGTON MUSHHOOM INDUStAlES, 



AfiYOHf 



Ztm 

ELicnUC 

-tORCIf 



Now. on electric luclHlin (j. braEiTijr utiJ p-ohlcrtotf 
Torch I ODmpieta with pi>wer uni*, ijnjnjirst ona 
enpplice. Work* INSTANTLY oTt otiy lijj^ht 
DoeeotlKru.-Anij and on s ra noir, job^i 
I &l QroaEinK^y LO W COST on oluTnl n urn, j run. 
'bU^'l und ottu'c ituftaln. Indlapenoohie for 
Auto, [-iody pod fender R«pB.Lr9, and home 
rt'-putra— shop, factory, faroir eni?in£Ji:t, jad1' 
{tor 4 aheot metal, radio and bicircLij repnJr». 
Anyone can handle withoot [inrvioua enperi- 
cncD with our Him- m flJIV UflLlC T 
nk' insirartiong.. lU'Uflf hUMt I 

Vi'fiLe otnae t«E fciWLLil Int-nsU^i.-irv l^w rfi'’'- rjf. 
ler. Ttv i m I LI'i , ini ^•.■^^ !■ n-r EO itiy-ri ;il i i-t -L t 
•TT <u‘ oiurlr.irU> il^•ll.■= ; (.a inOodi;-^ Jt. ELECTHQ- 
TOltdM CD., mUhPB>n Av«., Chkrage 



Sfatf a 
Profitable 

BUSIHES5 

o/ i^our 
Ou//i 



Cct titc Ngw 450 Page Book 
MONEY MAKING FORMULAS 

l-*ortuTiea hi^e hrm hs-:i5r fjoi ;l ?iiiKl" 
fnrmuki kite IhuLlf stul'. im “lik> itiiVK-j -ii! ,ki[:,: 
kuM^V,, ^[4i't-frn. u|i-tu-rl|i:'-n!! :uir I', ik'nli.h-, 
l.ilUjjl.ili'' JiiUii mi!,' iiiii iin l.iiiV h'i liLLtif' [l^El'k- 
;:i(ii‘ tijil iicll r:: >i'ff^rUM. Skeur^i’liukl, lii.^-Lri, shuii 
^ii>] op.nt Hrrnli‘< Ilf jl1 Nfi’cilu^, like 

t1 clievi liF'T.'. I4ti^!i [nutciLLt r«r free, illus- 
_ <t.iM.i,l rl,li'-!k;r. 

POPUUP MECHANIOt rRESE. Oviit. II3f. M E OpEirii St. CHICUGO 



vai n OWN VWVi ran 
|fc wLth a Uriat HU I 
Out a ONE DOb- 
HILL ivitli JFOUt Lklp* 
BdW^L Murl mail to US. 
(Pack If wtJl - . , clD nflt 

mull the utetu.) 

Sec DUr riiill pace ad Id De- 

luni^-er i'epuLsr ■HcaimcC, 



0=-^Ct= 

□ctiB i ^ □kEHI.ib d iq OqitMII M4I 
t K □■C9IEM DI-MIC J M 

O- ^ 0=*^' 

AMLE- Pnn i W Qart^vn f- >aA iJkAKE t Ji 

Ct-"- 

tvutM Ml 

DHlhui M r 4 H QliEP'.B'D*^ ' « E> □ < M 



BRIAR HILL CORP. MlLLERSBURC, OHIO 

□ Knrlo?fd 1 h S — ^ — . Send HrlaT Ulll "i'loimicr''^ Btofcer 
plD'^^ ehecked at leff- 

□ Knrlesed Ld $l,(Hk ^nd my taycftlo pipe. ?lCJSfl ”Dt It 
!if> It ^vill at^f’ lit/' 

□ Iticuil Hrinr mil c)ka.rt of full elze lIlualratiknB. 

CM tv and Hfitln 

1 L!' 39 -P*M. 



ICARN CMtTaOMINCf 

Ln-t a nmniknont C4iTCooiii4!t iF-'iLch ynu fi;i^k>in(l'rie' 
pcnfrEfb-t-OII by Jliiijt. It. liL^fTLirlJiijn, JUb;L Lllir 

rbrlv-flttF lutortnji, r-LrrTjmnicjMrr.it hy Amerlrii'n fore- 
■Eiuati dirt-iXik'Liaiai. Wntt: iur frer: Uf'Utllfi. 

DDhMAH *1. aMiTM, fipK Cfi^r. 5Aht RAFACt., CAUF. 



AtwAT* wirlie your nnin« fltid luU address elculy when 
auawcrlujc advcrtiscniriUa. 



theGREER SHOP WAY! 

BE A TItAtNED MAN 

You can Cam more if kam a trade— 
qualify quldilj' the caBy .fotl.SnOI* wsy. 
Blit Hhopa — Iti+H of rqiitpmrnt’^pspifrta 
teeeh voij. EsfahlHheri 37 ycara. tlfiUilny- 
intni help. Write 'rOD.AV fur FitUK in- 
ffliniatlon iirtil epeelal offer. 

GREEI» SHOP TRAIMING, INC. 

2Q24-^ S. Wabash Ave.. ChicaBO, HI. 



J J i*|p^ Inrrc-a tc I ‘uijl t ry I'tuili t ■ iSe nd ctdn cr i.ta nip 
.10 mUt for 3 yc*r* nr 10 rents lnr d iiurJiths 
trial. Atenfi warteiL Anerltan P*ullry leu^nat 
55 * Clirit street Chilaie. Itlineli 



L&TfntOTnake t hedrawings and blue prints 
with which all indiiatty fegins; learn also 
ho w to-create new dtisigNa and n« w 
products. Learn how ta LnipriOiVC and 
re-^Lyleold pruducta-ao they nave mofc 
appeal' '» more sel ling power, 
X Dmrtinjf ia a very big fiekJ, but 
\ drAftln* with lailU«trlHE de- 
•IgDiftgld tniee aa bis. T'bctdrlQu 
miiRtCD4itlnu<melybri£ik out 
new modalH. aew prCHlLiet*. 
and Improved desleiiH,. Yqp 

can leairn bdth Bubjecta li^hi 
V N «Wf I In your own home. Iti yoiir 

JKIS jd BPArDtirne^Youcanbetralrbed 

fuC bstter pay. 1 caa prepare 
you jUKt AM 1 bal'd truliied 
many buudred aucee<i9lul 

Cent* rrem is to pust bO. i'll 



tfalq you thoraughlT by dpplleU lostruceiDA on Actual 
w-orkuDtll youare nnidine a food paying position. Complete 
WorJflni; outnc funiiiihed. witnqut *U-ra chat^e. ^nd cokioon 
Tor PltRM hOOK "I bdudtrl a 1 Jf>iE^Eilag Aiid 
LnsltiBer Botko. Llbertysihe, lUlaaLL 



Send for FREE BOOK 



Engirtcer Dolw, 

Dfv.3379 
Libeiiyvllle; IIL 

PlcoBasenrl me FRi^E ROOKcn '^lOdUBtrild DceEcllltiJf aud 
r>r[LftlriK(": alsto please eitplain how you uodi^tyour eTaduatc^ 
to good iKieliEonia lu ttie;# nt^lds. 

Name! . .. 

Adrlreai. 



I 
I 
I 

YOWD . .Estate, ..r,.r..r-^ - • -AE* . - - ’ " 
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POPULAR MECHANICS 




Know Electricity as Experts 

Know It— and Get an Expert*s Pay! 

fthoui fiiture^ wiio ig safe loduyt i^urely nnt thp m:in 
who to i^LancI RI9UI Konw your lob thnrriimhly^prc- 

£ itre yours(»Lf tor John I'o 4o Ju^t tma thoLUiinda of nj-ctl 

U.VU Lwed 



The Croft library of 
Practical Electricity 

Th* CnoFt LihrB.Tr i> ■> BamplaC* dKtrJctk cduTHIxir. Ft M Faojhdtd an pnMrtVT~nfi 
in 4 E *hl<t-k)aavd ^ wdtEl Id tL u BcLuoJIy iImib^ It ii N-inUiCtl rroiii 

er^rM- In tni-rlit vjlir lid kind 4il liuAl'tldur*d Cufl* JiiiU Wkilti Writbib «r Mint tli« 
bkitLpnl'r iu,ii unilMiLinil jl, }kl Kitliid, U Ujaf.C>il|h. Llliit it ij IllE iFsUf ^IImIC' 

Of JiSv'UCKI blthJr fdiJ tiBtkui .ind BUjtuiNnB CuFt tftllii yau tliB fuillfl 

y-i'i'U nMik til- kaiLV ilFhiiiiI |Tiiv|Trrila f-BfiM-ulj'iH, d 1 rT'iniJibnLn.lun, Cj3idFofllitt'B_ 

vnUrhliniirdBi -ddlrlliTII-InTI BJ ^ bF *%4fy ly fTfl 

lltiri.nlnn1.ioik Ip. ItB -T'krr |1ir [Hirl lipprP-TBil in tlliiK|k -ni llpkllrif — Inlntd atiBl 

Lbbp tL4.'~'lwB' lo da a winpl^ti ioti, Irmi M|UrTi*fJai lU h> ^Qinfildtiiini 

6 TDlancf, 21SS paces ^ New low prioc 
No money dO'Wn — Eaay payments. 

PlLl In Djiij iiibIL fh 4 eniirkin dtlBnbbd. «Dd WB mil pnirl ytm ilhfl mtln rHi of iIt valiiitiBB 
for Inn d*yi' BkkmlfiBtkni i.m. Biti[itiiT.L W* [nk« u1l IImi Fiiii: — yoak nwiinKi Kk iiliUn- 
linn. TF you dceltilB ih 1t4HTt iHknliB kanvil II.HMd i4ii it. VI luiJ Mil -tMlmua at thi 1.1. 
of.t3.11D a mtntk biud [In- coupon STOW and .** tlv* JicHik" f")i rdLJidf. 




EXAMINATION COUPON \ 

mcGRAW-HlLlTBClOK COr^ 330 42nd $1-^ Kow YvTt; [ 

Ftral ml FiOr iKnk dairt' r-i*lnJrH<ilrHi no kjjbfd'i^t (-Id f5"jlt Lililniy af ProctFraJ r 
ElHirikiitF. [f nliiHBrtory I will BBod you tl.M ia ID dayi lod U.OD moathly 
lUiLjl tbE iHbH oF ClH.£4 hi fkid. If juit wiiiitod, t will rBluro the- h-nokB fiOKfhk^ I 

fTo iirampi ilvipiTHfit hHIb pfdlndv ■nd iUI In all Tlnu^] | 

HaED*.. . .................... t 

Horn, i^ddrm I 

Cliy Bud fltiil*. I 

Ttifithini. ^ 

Kinio of -CF^IkPOy.. - ... .t'.M. 






KNOW 
YOUR 
CAR 



Von Need 

llita 

Boob 



JUST 
OCITl 



Erefy &ntl mwbanih nnedd 

AUUEL3 NEW AUTO OUiDE;. TliSi txMJi Mvea time, money anfl 
Yrcrry. lucmy eDiiois«t H pr«ent9 the whote juibject cf auto mo* 
cliamisT; l— litFdti prlDi^pJefl, J — t’oiBtructlcm. 3r— Oparitlaii, 4 — ' 
fiefVicO, 5 — HepBjir. Over 1500 ]>itRCB — 15401111119- 

tzattODh Abowm^ limfc]9 vlewn at pnoilera caia, trucks and hiU-'>e9 
pnth. Inatructlona lof All jol». DLetpel KiDSibOa flflly treated, 

fully llluiitratcd. To. Qet Thin Atifauete fill- Yf»w»l!l Slmptv 
JfW fin ra end Muil Coupon ToUar* 

cptSSEI-EFE _i _SiX,B?l!f h Sl 

VHEOl AUdS'o C 0_ 40 WEST 23rd SraCC^NEW 

HAnd napiMtpBbd AUDBI.^ NKW Aimtuamm tlUII>£ fddf for rmax- 
OmiDlitfiXt. T IF I dbcSdb to knn Ft. I trllL ncjid jran tltcLthin T dayn; IhenrEmiLtl □kidE1i> 
ly uncil puj cr imc petee of M fn p« l d. Cutnkrnfu, J will retnm It to TIKE proouMlr. 



NbUM 

AdibFwMi __ 
Oci;qpolJciD. 
B,«riroEi4* - 
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ADVERTISING SECTION 

G ^ ' 3 

t^OPULAR INVENTIONS 

iContidrued fram pa,g'e2ZA> 

TTANDY for the gardener is an anti- 
weed gun patented recently. It may 
be used for spray- 
ing in open air to 
kill plants above 
the ground; then 
it may be e m- 
ployed to attack 
the roots of weeds 
by forcing its point 
to the desired 
depth Ln the soil 
and depressing the pump plunger to apply 
poison chemical. The gun weighs eight 
pounds and holds a gallon and a halfB 

T OWERING a disabled plane to the 
ground by parachute is not a new idea, 
but a recently 
granted patent in- 
dicates that inven- 
tors are hard at 
work on the prob- 
lem of preventing 
crashes^ The latest 
invention in the 
field calls for at- 
tachment of a par- 
achute to the 

plane, with a guide tube on each side o£ 
the fuselage for opening or clo.sing the 
parachute. Ln an emergency the chute 
would be spread quickly by means of op- 
erating cords. 

T^OR taking curves smoothly, a newly 
^ patented device permits banking of the 

wheels without al- 
tering the hori- 
zontal position of 
the automobile^s 
body. It consists 
of a pair of spread- 
apart axles com- 
plete with leaf springs and connections for 
controlling the action without danger. The 
wheel banking device might be especially 
useful in auto racing. 

([Due to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market, Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 
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mis HOW 

4OU £AN 
lEARN TO 



BE A TAXIDERMIST— Mjrn by Mall 

T.awj/ Tuonio MOtrKT PIRPI?. 

ANIHAJ.^t, fiAMK'l p-:At).4 Fr^II-lci 'fAr# IJ-:ATHEIi. FTJESI. .Hive 
>'4lLr ti'UJiUi'iK' LrapIrLm., llBvr ft jimiiQ jnuu-L'LLOiu !(.'■ ihrllpno'! T'jixj- 
0 «-mv an WHind^rfyl. TVti. A Pl.KA SLritF^: WriKiDY AWn A MWFT 
MAKKRr— lllvpKtlHAWl Got Ihift HtTfinse FllEE HrK^K. 

CVf DA MONEY'* your pparv tinii;. .H4.''L] 

mvnbi< yrujr mouritor -and do wnurk ftisr 

oihor tfriurL^cnn BtUdOiiLfl i^-uurl ¥JO Lu 9T3 anU 
inorr |jf-r lllutuh. Ilij;' drmiinid. Fltii.' If yuil 

rHdKJT fn.sm iij 5 nro Itmc wbitk TOHaV. 

FUcr KuOK 'vith LdO- pboKt£]« at wild ^ani^. 1 
a. uwvn (Tt»rmy and hnw 1'OU CBD toani. oasi 

9t|urU*nU. STtll* l\M\ It 

O'Ur THIS AD 'HDHil IW A TtdKIilldor'; Ihcrv tvntc: irct Ih 
Will tH? drJiRltU'd. AMAy.lTJ, tMiftflil or Iiflitt 

Ut havfl mort: PUU. FASCINAriONi PHOFJT* rttatr 



$Hkt It (flrriU 

tawir — ifBnr 



More dfiixl fobs ndw In nrafrlnic. I^uim 
llf'i'NtL In ppAre [Itthm (r>r uf. OUr ("hSi'itJn s^chnf'h. 
Ki'riil iKHti^arrl rnr mFK l lllAl, T-l MSCJN :iii*l 
3ttJ Uuw onHF to Ifrirn ml ph-t n Etwid inb 

CHICAGO TECHNICAL COLLEGE 
Tcclti Btdq., m E. Mth St.> ChicojiPT HL 



ENGINEERING 



STUDY 



BIROSdM<^ 

ANIMALS 



TRIAL LESSON IN 

c • DRAFTING 



Earn n Dstrso at H^md 

From A Chartereef Initltution Ot Hlshtr Learning 
Emploroi-s Oomaitdi OvEroe Man For H*y PoslUona 

88 OfgW C««jn*S lit mnrlrEca]. M^fhanlrtC, Civil i Nfructtln*]. Die 

Ai*huimu!irBiH rtBiiJiftn Hi'D-ie- 
CTvUon, AiJf CciiHii|.iantii^, llls''li'WByt Mlcilup. Ctr>l‘D»ryi HrlYrilrttrn. Ha- 

Pfl^cltoloi^l Clr^mlBiry ; .CducatioLi; ^tixlnc'io; Trsunln-i': Ln-w; etc- 
McMInler^aoeurvelt ttrtcfuMtc ColH^qd. *TaO-0 Stiprldan Rnad> CMcaflQ 

How to Win Fortune, 
Happiness by a Book 

**- not Id b<FdB hiuhoM d^vdtifi 9 -wLiuicr^ 

Tu€ 1 rnork ninHivjTj unlra^ E-MTIi^J Gy >Fi.,Hir if^rvc«. intiLlU 

fi^liiim, d'liri'cm dcrvlopi. Jcj«lt. Mur^itni. CarnMii?. uhVt~ 

UKitiOfl. 1:v|4nly>f1V. trlcfThph^ rjmiWa. llIL qt4M-t«d Icvni AOdaS. 
K4 im1HD'Wf l^tvJ-a (u rn aliiwJ in iur*r 

Far Irt* hOlt Guide, writ* mour liamDi njid 
pM«tr*rdF Biu.lL LOiLiy to 

& H, Co,, 641 H. St-t M«frof d, Katuchufdt'ts 




MONROE fie o Doctor of Optometry. T'pst cfl'n. 

COL|.EO:F OF 14 ItuurPVH Hlglit. An iinrrowdi^ 

piTifEififlldn, (ilollirK^ not L;ip^ni.u:!t| tor prollt. 
We help to provide |wirf time cntl>lrhVYilciit. 
lHavB, EVtft'tbl^S. Nc^t !|eTn? 2 !tLir 

Feb, 14. write lor BuiieHn. 

164 North WBCher D-rlva Chlcsgo, lliinoii 



OPTOMETRY 



^^^DmiAP^itAble GreasEless 

[DOUCHIIUT BAKESHOP 

^^Stortlnjb Kitchen ! 



Who wn-nUf t* etijoy pToUts from this anma- 
Lldff ■rK''iV JuiftlncHU ynu f-an Hlurl Iti jriiLir uy*'! 
kj tenant JJa-w rlevlriCOl LnvH-nlion Lums nut 
flDlLrLiruH, dllYfniil. llniiWTi IlnlWiy ULTUf'h.ti ins. j 
Kvarylindy thrm! K(ur**>t m«ct In 

Salt ftnr ynU. HlR daily pmiatJl n^ifliMa 
ae-LI Lntj- imwJurtiMn i;rf nne- imnaulrW #1 
wltiile-itaLr only. nu]j*»Ly -n-tiiiJTimL-n L mul 
inrnH-jf malilnji uluriai TTnln I* yiKur 
r!uHA'^. SaiUl NU Mdiicv. Kuah 
Jnr KRI-:K ilrUiUii. 

PHQWH BpBBV CD., GzO H, HlichSaan. 

Dept, O-lStl CHICAGO, ILL- 
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LEARN QUICK! 

8 WEEKS 

p/ iacticai SHOP 
TRAINING/ 



AUTO, DtESEL and 
AVIATION msichanicst 



I'll train you ouicklyi corrsrlly for thin fnei'inuiiini; vi-orlt, pnyirte 
up t4i ®£i(} A work! huaotl oli 25 yesvrs' experii?iire hrowiw IiOy*-- 
to train turn ivrll, ifi 2 bicKaHt, bEst erbiwlrt of I heir kliuj 
in the w^'orUI. Y''nLi letifij with real tiuils, tin real eiiuiptiictit, 
:i eiJinjilettiH Eirtictif'Jsl r^oi.irse in Auto. Difsi-l and .Avintion 
Mtni^hftnica, bo ynu ran Btt'Ei oiil ol low-pey joIja into el t-atcer 
iij the biegcflt fichi of o|ijjortuiiity in. Anivritit t-uday! 




SPECIAL LOW TUITION RATE 
IF YOU ACT NOWI 

Af;niii MeSweetry leads in real value. If you 
BTitp jit oiifiG WI3 will rev ea t a special new 
Low tiiUioii rate ttmt wiEi ainuzc yuu, and 
on efwy ternin it makca it enay ff^r you to 
Irikin AT ONCE fi>r a bis-ray job! WrSfo 
'TODAY lor detaile! 






MeSWEENY MEN MAKE GOOD! 



a.'iyrare' SUcecM inOAns RCUuethinE to yOuT 
Ilead how others have eueceeded with 
McSw*eeny traininp: ''.In.ct^not thru writ- 
ing ineome tai eherk. Money ^^pctil at 
your school was beai thiiin 1 ever did" — . 
Irf-rCitant, O.j J. W. WlBgLiiH, Qklu., saye 
before wc trained him he ha<l TIO ineome, 
naif hii9 own bu^iiiegrt, nionoy iiI bank 
uud to BT»e»Ll3 G* IJ. Park, Ind , Haya 
"Vour trainiTiB lilted me tc handle any 
jiH)b in siulo field." Thwe men were 
trained in onr line big Bchoula, beat of 
their kind anywherel 



FREE BOOK! 



d^nd now for your copy 
of my big book miviuK 
all the facta and an- 
no uru'cmentnf amazing 
new low tuition rate for 
phort time -nnly — but 
you muet write at once! 

Adtlreaa ijearestsi^hool: 



TWO FINE 
BIG SOHOOLB 



r 

I 

I 

I 

I 

I 



MeSWEENY TRADE SCHOOL 

Do pi, D-7^ Detroit, Mich., or Kansas City, Mo. 

IVUbout CMt or ObliKatiOft aend me your bid FREE book, 

NAME.. , . . 

STREET. * H' 



8 TOWN STTATE... 



. . . AOE.,,*. 



irhcn ifTififlij pletixt; wtewfiort' /'opuhrr AfccFiatn'cs 
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T-Pfini Tool 41 nil |>lr? MJiVln.pF. JTnrh!n.i*t Tndc, 5^l^^=>T¥ 

Wui-h,, murh |M>IT wei.'k. 

[.k^am liy Bt'Hua3 unrik Jn. 4ini* of AiTi'n-Tira''n raLUpllOa 

nligipK.. TraJiihn^ hy ncpvrlN. Sl.ilQ 

c^TlEAkTl ■ Dai<}'-^-Vi'iiLnFr«'li>:'iit4>'n' >lik| >:>r aitv iinbu-^ J^UHp 
I k-ibk- Lnliilbti fL'Lv omi^lo'mi’nt Wriii? 

rDpjP NOW rnr thL>fihle1: ‘Trarllraa 
Miii.-htr.c' shnp TrptnlnQ,^' 



conaidar ihc hundreds oE men now in Avitlian who 
slaited ttiELJ EAreerU with Aero 1. T. L IrAininq- Vou iitty 
ha ri^Ht where irron oneo wore — wondering how lO 

gel Ahr&d (aa-lef. If so, you OW« il to youjseil lo find ou| 
shoul Iho Iraining that hu placed so many men ui the 
ripidJy expanding Aviation indiLstry,, Du:inQ onn SO day 
peiiedi 120 Aaro I. T. L trained men were placed with Ona 
almaft pi«nl alonal 

I^ind Out o.hBul A«ra LTiIj triJniib^i. ChaLco^ s| ihr*t ceurui in 
Ajr?rdll ^tschuiici, two in A«roDduliciJ Enginaiorii^, y^u ran lake 
liJI-liine CDimv£ Lh* bcIukiL or ^tari yauj tra|iung[ 4I heota. For tuU 

delailih write HOW 



AEAO INDUSTRIES TECHNICAL IHStlTUTE 
W«#t $4P Farnuitla Bead * L« Aug«1t«r Cilifoniil 



WANT A GOOD PAY JOB? 



TOON VOUR WAY 

TO SUCCESS/ 



i»2s 



DON'T COR V - LEARN To QRlGIflATC! 

RAVE RURNfi will teach too HOW to CRE AtE , 

OHIUIS'AL EAhTDONS at k«Mnt that, jrnu E>nl 
±i£LLI Cciur» hu lirttiufLi uhl 6W iLLiiHTmotu' 

^nd ITB nr Bad o.ifj/rf f a ftrr frtt ditoiif, Otily-' 

mTE JURHS «H00U Dt^ Bfli 21H ClEVEUHP. OltllO 

HowTo Secure A 

Government Position 



BOOKS SENT FREE! 

ON APPROVAL 

S VOLUmes BRAND NEW EDITION 

IHili' tr'i m Ur It Us a J:ii' svnh ttifsi' IVtiN- 
CH- Et BnOK-4 cau prepnte you rnr a tT'>ini 
dniriiiiK Ji^b Iji kMrt ilmu ft Sour. Merhanl- 
ral and ftrchliecTural Llraninii rroni iiimgde 
airaLi^hr linc^ to littfmrtuTit rnmnld plims. 
A t'ltp at a ^|Jw^;r Bull I caper'] ally tor be- 
eInnEtB. for men U'llh only jtTamnmr 
i^hoo'liibi. DnifTlncr room oThrUce. PLUS 
NEE KIN O, mui te timy and ck-jr. 
J]i-eluiic-!i comnlotu In ffirmH-tlnn. on 
blue ttftnt rcHdtfiQ for butUlind Anti 
maL'hlite trndca. 

Big Field Big Demand Big Pay 

Cenauttent dreftamen. are u.rcr|itLy hHiJed Tktil litiW 

l-ti bIj L-aLInLla^ ahJ JuiBBiuriirEua-ixii: lipyn* 

■HKirt !l ik«^. Tkut'ii jii-k{. ih* iiwiaBiiiE — ron. 

iratt: TiiJi hkut CHAXcBS 1‘Olt 
MR ST, llmnal. raariantlBi w«rk, 
til Invm rvn^ di, I.kitb quiaiclr ^Llh. ln««i tbiuk^ — 
will ceu|»it for a F*t ibJ an tw 

eaifi'lilJiaa' in tke Jnirr- 

lunJ AnciWv n«ir BiW>% IQ &U rtuJtrt 
firm^un «/ ih'd.rijnD. .Uu> 

I'j wprti nwf (San tike mi ij imt# 

Cumpleu; Bel ot druvlnj; iii!3irtiment» If VDtt 
KCiid for theete rfuttlLiikr frnukri NOW, 
Thene Intdruiruiitfi ure made nl the lln- 
ewt of (icrmjiti illviT, im; aliwolutaty 
trecurriile ruid are uutcKed in vol Vfl lltrerl 
Ipfd tietil'tle iMJckEl rfune, Kenl ?|d 
valu-e, but tneludcd wliIi ihi^iG booki?. 
AMERICAN TECHNICAL SOCIETY 
0«p L OSl^ O rt 

AiiMrlHii TKhnlEal Oapt. D513, Drtuil i| yith lt„ Chbcaaoi. IIL 

B*l\d tor III djiVji ulul. G- k'uliLin.P I^t ni dTRltJfilL. t *4 111 imrn 4<v|ilo 1^9- 

iiwy ^Kafcbl ]r J wi^. I irjuy r^lum bwk# in ID duyr unJ avw ■i'qli na^iirM kut il 
] dK-lilD ;U> kMr> l^Hbp I lAliL rtriil SJ.DO kil day*, i^lm cnLy 4a.UU # M^ueiihi luii-H 

BLNLHI, |iM Rr4vM(JhdtfC c>n'~^i Ip fi-Llrli •Send. L^LtiL -Bdiiliiifi und [jicLuaIs itmur^riE inMtirLN 
AkIILMi a^sJ Al^lrabvrvllkjr 

jVtim*, a. Pi.,. ...a. 

Addrtii- -.^,P,ra.-.r,p,,.a. ..... .a.,a..,.,- 

ALt^Ctl Mnunc n^C, ui-ridtialiibii. IKUBD HJld ilddrCM Jitaj Lhut (A at 1^.4 

«BD TTIMB Ml H rTfCTlhrii. 



For Beginners 
or Eupcfts 

Wrltteti. an you pan 
tindnrilantl -EVCTy wnni, 
by '22 well kiinwn cukIh^ 
corButid nreliltCcts. l>e- 
Luxe eiexlMc btnrUnB:. 
nearly S.iiiio i>aii:ca, 
]£4n f.lueprlnia. elinrtii 
and flijufrurnst; pirparw 

f 'OU for a ciKKt draft iuu 
ub in iiirrhank'a] uf 
atohl f cet ural Uncs. fk'n t 
for Iti dayn' free iwe 1f 
you mil II coUjHJti Im- 

In«]Lali^]y. 

Th«si Inslmnents 



i 



IVfjcn ttTffrtri/ jrlcturc men lion Pupvlar Mi'cftanic$ 



In the Classinetl Civil Service! Railway 
rostal Clerk. lUiCHlityeftrrefiUlar, Fodlut 
Clerk, City Malt Carrier, |1700 refEular^ 
Other atlratli’^'e posittonK 
to (2100 a year. Our tenteri nietbcul 
holpr> you pEu^js examiuRl lOOn. Men — TV"o- 
nien. ase lS-50, ffemt fer onr 
Book explaining rofiulroinenta TODAY, 



PATTERSON SCHOOL, atz METEantrU Blda., Heciietter, H. r, 
xi-nd. v'|ii.]ipul ubl I ffnL Lun, free tMwt ^‘llaw id lieeure a GcvrrnmGnL 

fHcaiLkau J* 

trcini;, Afe, 

Addr'm, 



STUDY AT HOME for Feraonat 
Success adJ Larffiir EarnlnFcs, 2S 
juaia of suecesisful s^tudenL guitlftnee 
expert instroetlon. LL.B. 
Desfrcc nivtiriJefL All test iuftte-rial 
furnii^hed. Easy payment pin n, 
for FKEE HOOK— "Law r=mi E,x- 
ecuilve Guidance,” nt ONCB^ 

AMERICAN EXTENSION SCHOOL OF LAW 
Oapt, T-lX 6M N, ivliehignn Avo,,i Chlcngo', IIL 



ECHANICS-WELDERS 
- COLLISION MEN 



GOOD JOBS and 
Mighty GOOD PAY 

1)g yoiji wnnt (iATU hiiK money f If so let us know wliieh 
of I he fullehliuf tnule-s ytni jNrefer, I'oo teanj h>' duln^f. 
Praetfcal wnrk, tlxperL leaeberd. Lew LulLhju, Her^iOEial 
attentii.n. It wilt pay yuii to inveRtlHnte AT ONtTl. .luat 
ehi-ek the en.iir^en ynm^t like to tjike j|iuj iimU tiiduy. Von 
wj|l recejee full irLfoniLation. iibiiolLitely wilhoLit euiit or 
obJi^ation. Dut don't delay, 

Ch#ck the Trade You’d Like to L«arti 



G Complete Auto Me- 
chanicb (including Oie- 

Q Auto Colli lion 

□ Melat Finishing 



O Electric Arc and 
AcetylEnt Welding 
P Spray PaintiiiR. 

Q Bcdy and Feivder 
Bumping 



Ask About our **Pay After Gradustfo-n P/aji*' 

NfITUe -ri, + ii + ii + ih + i, + ii-. 

Address , + i,i.i, + ,,,.,., + ,i+., + ,, + -. + ,, + .,++9,.,.,. 

Mfif( ihp at ovee to 



MICHIGAN 

TRADE SCHOOL 

275$ Woodward Ave. Detroit^ Mich. 



Write for 

FREE 

FOLDER 



IKHTKi F nf ibih qiJlTh fi|U|d''iP III Cudy'l OSW 
r V.^ rTiFinfinMi LiLd* ■. iiih^liiK' Ckr:?. H^eu4" 

f ilni^ arhiiH-i , |B biiniilen A^i h dny, 4)iik^l> iJ^rv H<iy 

fniAod '-r i^i ili»h, lr*n bo*“ik. "lliiraMr V'n! Cib 

" It-rtJT i !^nh.H Karfli-h In bfi MinUE*! ^ FJ<t 'Wri^- U**LiJ^i 

%HCHMi|hL cac-ir School df enc^lish 

''SL? Sw.rhi Bldf, U«h«Nr. H, Y» 
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. d ur >T 1 i 

- -ii u .-Ff-mte i ;L=-’ ]■!>? ■> 

- All 1e liirplv -^ '“PATtMTE&fjXtD CRir*- 
1AL“— HO UPKEEP finl .r.Ti, ,n«ii JM*fnt> "X^-'IPF- 

r i--r- f p r- 1 K -s. ti rPi : rtY PHTmcL r 

NE^ PArENTtO DCaiCN. II lU - iF'iiriHl 

iiunlii' ■ - 'I ill ( ' l:\:rlriF. Mm;; r- rt* 

Itairi jBfuLiiuf jQ giiM 

ONE YEAR GUARANTEE 



[x>rr>[>U^4<4r rtiJji li? lintra ■^lll Inkli-uji'Ei'iiiv kcd Tlnjrphflrw f=ir myi In liiinHa. orjii^. 
IwNt*. ia -^U'j TAKEiP QNLY a &EOOND Tv COHN'ECT --NO ELECTRIC- 
ITY HCEOED I ^EHt> HO Ii|QNEYH »^t phiiI^ttu 4 ei^lr 13.9« nlw v^tU>KO w prH<i*l <a 
tarvil *5,WI Iflti-nli Ji|, r^-lhi :i“vi.iijii vill Iw I»T 1 [ [Migti.ftjiL A mort unw- 

■ual TAliHh OTIUEH NOfft (WlOliET iRAOlO CO„ r-l2, Hurrivr, M»b^. 




SPORS CO., 10-39 CIrti St., 



WHOLESALE CATALOG OF 

4000 BARGAIIS 

FOR SALESMEN — DISTRIBUTORS 

It hv; di«k-full of iiQvsual 

’I'ahii'jj. It iWDtaitKi wjIIim planGi onJi.-r 
Stirou^AtiQrf;; lEsInl fast to 

dralcFEr BtOfC* «ni fiirect to lln? raiLsUtritr, 
A cfw rc^TBed ikeuc k iuist off thf pirtiR. 
ra=^t aliout TRIHE, while Etock 

kEltf. Send for your cap-y. Today. 

LE CEMTCR, IVflNM. 



AGENTS IS SIGN LEHERS 

for RUU-e FlYintfl find OOloe Windows. Apyorvp cjui put 
iLcm Dtl- iTec titun]iUH- IJlreru.1 eITJct to KBiitTal fD^^OU!. 

metallic letter C0.,43« N. Clofh St. , CNImso 




LEARN 



CARTOONING 



money- 
making 

liy ^iti-crln's uiflflt fatnouN Tn^difld. Jlundreds ot (U[:rpfl3Ml 
Ht^n todij — 'HJtnJ draw fur piiy. Hu«li lOe tw deludia 
Rncl big PlcUire CFmrt in East youf 4ihHJty iiliite 

THE UNDOH SCHOOL NalimiA] Bldg., divHind. OliiD 





STEAM 

AudeU Plumbers and 




Steamfitters Guidos 
4 Vols. $fi 

A pTBClbcal. i1lutlral(>4, 

Hcfer«TM:e l.ibmry I^ntj 
S^ludy-Claurnti ide Muster 
Plnmh^ra, JournayRien 
jLDii Ap]3r«ntic.e J?n*Ftm- 
iLii*ir®. Kitt4irfl #ntl 

1 letiKn. b^Ei '^l 4 vEbI ^ V cftL- 

Prnuj[htii.iiiFEi, Mab- 
inr ij-'uiliJBtn, EiifcJu^prif 
jitid bit PtiU-ilirui Trurf* Kiu- 
dmtA. Tbifl valuftlilp !H!i of 
h=ltIdy^ pfwJmt-'fliit <luiJei 
in cm^Ljeil eor:-- 

Hsfb liLncujLicie Bbd 

il|untTi|iLLciiiU' bI I the prtncip]ii^i 
culn'EbiivA U4l ehort 
111!- F 'Lutubisfi; and llrAtLni; 

-lij '^l Of) mrnjc-m pranlibe. Culi- 
liuuii i?iircfuL iltilAilM] 4H>>truclbDna 

IM5 bow to KKure and (wtiTno.to vorioudt Jobe. Use FTlKI'l CXJL'l'ON Iwlmt' 

t<> |ii4.q^i>B, wrjLhiiut oliltmtinfi, Lbia VBl luhlc WOrli'i 

INSIDE TRADE INFORMATION ON: 

f^otderlnjj. tinninc. Jnint wtpinir, IrniJiiie, beEticiR, — iron — ptwi. 

thrfts^tkikB'. 5h3 ii.liiBiiLatkC’s^ ■Lnt>l«i, pt^O'^L-cKT. JTtil+FkMa — irooa, wteel, wipppr. 
liivH, Itipj, tin. luif j biEmjr. etoH Sliiwt nteiaJ — paivaJiised' — “f.3i(.e« s^inif*- 
lieti, synbiorjice. tAnka. I>ruHaa!;e. fiSP-M*, purilii?B(i{Mi. FintuTt^ — -Iwth 
— likehtn. Pipe fullinES. a^l tooJs. Ijiyine out ■wt'rk, Ifoiq^hinr. 

SItJiicg. tkiqptan, H^flnpi. KH>e b^dlbj. uumpfe*. t]bdi.L. Heuliflc,. veoEilu'tKn. 
klf ikKiilSUdinbiNri rvi'rUlsrn.L&tiri. W.h|£^ ■uhipjj[f, JftmAiinS. wplliig lAbLps tiUMrlcllbK^. 

rnritbitfv- HTtiAaoRr iMalbif. lurl lllirn Wnu.mi'r VtlflOLii* pcldli 

■BMitin>4*r P>R.-1f4i3in>i>nx. Air -li*nilfll»nlrtfl.. 

THCO. AUbTL A . CO., 43 W. 23rd New Yorfa City 

Fttnll 4isJ«ta plutnl>rrF tJaIJia, I vula. fiB 7 low ouL If 0. K. 

I eiJk .ninli la 7 iIuVL Xbil t1 ltii»iitll|!f ILTilll tt IB 
mI< 3. {Ul>B'wiu« I will FeLurq kJimi. No c-blick'l»a im 

Ibn ] luiL 

Kuan.. 

Addreoa. 

DcnpfftkA. .Tri.-. — i. 1+1 . + 





NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 
— we have a training plan for YOUf 

IF you urc aineernly umbitious flRd iAlorei<:ic>d in luaktrjK good 
in the field, Le aurc to inQineduitely inveetigate »ur 

flexible tfuiniug piftn that will lit your ciriiLuiistiLdccfl. A Phni 
for FYcry Man. A Plan for thnite seekiDK ituinedifite ehnp 
Lffliliiug an woll an foT tLoac who cannot giv'e up iheir preiteiLt 
employment and income. For <ti year* NftttH>nal Seliooh. a 
reet^niaed leader in the litld of trade education ► h+nn helped 
widn-uwalfe men to eucccee. Thta nLillion-dollar trade achual 
will supply you with a flijicrre. honest statement of fectn of 
what you ahould da to Quiekly get into the profitable Diesel 
Industry. +No ejtagecratiDiiH — no inisatatcmente; and a definitiii 
plan ta fit yau. 



Write Today 
for Full Details 

Mali the coutMU below. Find out hnw 
you ran iret ttie Itnesl in iMetiaL trainina 
without delay, ^iee how this Kfrat trade 
uehtHsI uperateH and nmke^ tta focLIiU^if 
evnllable to every ambiHoua mart. Aewiail 
work in modern trainine Fhopa. a part of 
every man^s im^trucUnn. Hhop methods 

tlme-teeteil ror li yeare. FaiKlnaiina, 
etSdent preparation. Get the lacta. 



WE ABE DEFIHJTELV 

intebeayed JH 
kelfihg men of 

LIMITED INCOME 
ANO ‘^LfHD ALirr 
JOB KOLDEBt, 



N^©NAL SCHOOLS 




LOG AW QELES, GALIF+ 

Complete TrailRiiig In 
Dienelfl itid Can Eitgivtes, 

Ofdest Troda ^cAoof In West 

MAIL COUPON 
FOR FREE LITERATURE 



Request for Free Literature 



National schools c«tAbiiihi^Ei 1005} eupt, la^pjiiA 
4000 SQutn Fiaurru Stfcct, Lnl Ane4H>^l 

Pfeaae tend me, witndut obllg^tign, ynur pnec LUirratgre 
aiict inr'OrjniatlQ.[i+ 



NAMf , 



ADDSitl. 



.ACI. 



STATf. 






P.U. 
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A n^Ktbfe Trainfng Plan to 
fit your immediate ne^ds 

N'H[lminl Sc‘hn-<''5'» J^fTi'r unlinrini ir"i' 'i?,' 

Tiljmiiaitfl [i- Pii jJ'rir i-in.iii 

nl^cvrp^i, VJiip rilM r inslci- E?:HUfJ, 

^(■Lin'S is^'il i.IMf'ii tmil’T-i hy 
mr lu-". I Vi' PilDgLi. 
e'lrt kllltlii-E §i\-r^ 

I tn1 h I ri 1^ >■[ ynij ■;'^n.r- up 

|‘|■^l'‘1yhL E.-iili]ii--ip;; .,1 ,ji,iL jiir(ni'‘'i A fls'T- 



U -^ Rcqnitsf for FULL DETAILS 

NATIONAL SCHOOLS, D««l. Il-FMR 

4000 S, Figueroa St., Lo* 4ngelsi, Calif. 

*flO — 



Leorn by pre-tested Training 



RADIO >0^ 

lElEVISION 






ARREST HIM, OFFICER! 

I'LL HAVE COMPLETE FACTS ON THE OTHER 

FELLOW TQNIQHT! 



liDdk. Irw Tirii-p,. Kasy Terra-s 



I r L Srixltfl OpfriHsr Not Es on 
[hr jo*» . . . t'OE.LOlv [El>f through 
■11 liitt rK['ltt'jpui-4it of hli thuse kftfr 

il!i« c^utUtifeii £iih^. Writti NIJW for 

17 n 17 17 Goittld«iitlal 
" nCi Hi Reports 
“ ji8 Mqtle ta Hln ClilefI 

oppji your oiTS Id Itkg' RTCit 
□prortuultj for YQI' is o well nglil 
FinatT Print E^tKTt. Tho kltnl o# 
W01 k vciu'd like. EseilrmeDL! Ti-arel! 
Thrill j! a UEOr:rx,\El MONTITLV 
Eilarr. RKUAim >tO>’EV. Grattu^ 

ur Ehl4 ^'iHPUl riKAI) 17'^ or all 

t^XlLi rnVr l^rtin Ili'iitiTrA. I^iuBpr Pritit 

lllirr. 



Liteniljre wjl| be sent only ta mnD'ns klBlIim llielr eBe. 



INSTITUTE OF APPLIED SCIENCE 
lazff Sunny title A Pepti 1>5S' CttlcagOf llllnoLt 



FREE 



^S^OOO »ARGAtNS 

"BOOKS 



CATALOGyM 

Oar 4,ELh Aang^iJ 330-r;Li:e Earaiiln CaLpJuijr 
at 141! w Uoaka of «Jl rFubllBherH JlaLB^S^OC^- tiUi-n.— Fietron, JaviiALlie, 
Iflatory, ISclobtiOc^ tJlu.<;tratGd, ImJeKtcj, by Bchocla, 

GGJJeges, LibE-H)ii:!ii, BIimI thab^anile of individualB. Write todgy tbr 
thi* now 1940 «talo(T '"BBEnaln* (n BooIsk.’" 

THE BOOK SUPPLY COMPANY, PepL 1^1 

SC4-SC4 W4»T MONROE STREET ... CKtCA^O, lUJHaiS 



New York '•““‘•M 
Electrieal 

Anjlr For /ree illtistwaftid 

bookUi 9 M 504 Ftll 

44 West I7th St.. N. Y. C. 






CAN YOU FIX tTt 

wontjer books Icll 

by JiTOO tci 

lake put '"uU»y" in dlf- 
ffr«ui]«li ^ [o km tbe 
ttlUnmy In Et»aHnj;— IG 
art TIMTNet — M ollt tev put 
your tlnjriir irtatkrttly oB 
lExmblo and (tieji 
the quli'k 9-Nijii‘rE WILL- irr 
ri.S Lt. Mewekt ItBx 

UirOtClltCILLA rullw niL. 
erad. ^iu| to XI Mm p r«fcr 
IrP't-e MUniB at l«na ttuja 
■L fCU4-lli i|Ln ri>iLi;- 

e eia voLume^ 

Brand Hdw Edition 
3 3UU |na];H, ^OOO ILIUi-^ 
truELmis. wirlnE' dba.' 
mino. rtcr. Including 
rinrljie FlnFrlnas, Jlvla- 
tFMt M-dtprs, PLepol tn.. 
Bin**, *i«. i>e Luk* edi- 
tdoi). SUt'l-aLamm^ ttes- 



GET A BETTER JOB 

A beUer ifiSs — !□ th* glgthLle BUt4 In* 
tlbtiry, BlCQElli PAY—* cbiiiH:* tn bo Into 
tj-uslneu far rgureeir ani;l tirt * itikr* uf 
Lba hug* proCUi, *r* wslllrii Tor uhr laiiM 
whn likli trl^e tg ImprOLit iiiintrir. 

r^krn kulQ anrinrerJiLK w|Eh ihete wumhIitf 
bOgk* * new way — wIiEhhiI ttuLkylne gf 
meiBDrJaini:. SlmpEy dia Ihe JlFFV IN- 
DEX la l*ak ug tb* kaswer to any autP 
pMiliStiB. ISuJIt by rlrren of A m r riaa ' s 
greatest ULLtoiEibhl !e pcmineere. anri u-r|i|i'i<i 
In tlmplp Innukiatre 19 ym nan wnElaritand 
IL Very newfFl care. ■]! ttBTrrci'l. 

can suiting 
■ f r-f k( A iFier''- 
SneliitV for on# 
you mal' 

ipDi-i im irie-illotoly 

&«nt[ prainetly and lae wilt Include ■ Brand 
Mow EXTHA kslume w|lh ever SDD hbis« 
Indudine ALL 1931^ rar* with wirJna dia- 
Brains and data sbcHti an nach. 



na I 
all 1 



AHIC RICAN TECHNICAL SCdCTyH 
PwiK|.] Ave. i- !SM.m HI.. Dr[H. AC JO. Chlnuio. 1 1! 

1 would like to iieo the ncw u-vuJlligc ^9I[Idti nr rv3i 
"RfWlKft. 1 wrlLI the few renEk rJ;rilv4.ry cnerfr-r* fKhT,-. Esoxt tr 

■f-TifiOae tn. 1 may relPTO thfin rKn-rT-SLa trill tii. If nfEOf lt> (tP-yK usa 
I ■pt^er to ko(n> ihein, 1 wJI] iscml you gg and pay Ihc linhinr**- *1 ill* 
™ta or (mly $3 a men Eh. unEi1 S3 4. SO i=i ftAUl. S^Ipbko Icupliido free 
mfTnberehlp and extra Voluitt<e Nd, Ti iiii bor yixtir ojif-r ptvpvn. 

Nkimo. 

A*3r**i . 

. . .staid 

Aliairn Ictlrr H-tflllciR- ap^p 4^ihd namr atnd pirld|reif*ii ■’rF i-lii-. 

ploy'vi^ and 1734^1 of I'E'a&L Onv IjUaLnctiJ mao sn ri'-fi^nriic4f. 



Bel apprstel. JU31 inall tile pouiMHi ■nti we'L] 
send ypLj * 4 Et Gt limb^ tMUaraaljla aula 
i.iirtlifi Just nil the pretB. WJLetJier ymi ar» 
jivrrlEnhl'C trr he1p«r, Ciperl er iippreitll'Da, lUlQ 
■owner or drlTer* If yau'r* inter^st^d In hiiowinri 
■II xtiant iulomaNlti tntHriiuhlfj, take ■<!■ 
vanlnae tff th|e FRER OFFKil, 





AUDEIS Carpenters 
and Builders Guides 

4vols.t6 



Betid* Trada . 

tor C>rprn(arh builden. Jolk* 
m, Buiiliiia nl nrh iniri Bid 
oil Wacdwarkdr*. iThia* 
Gukk* pn rm Uh akdrbfkl 
InrtT^DEKlDI Ell*i: TPU Witt — -■ 
iBrJudiiijr iHw nulbedk, 



Uhtl 

■ in* 



■oluticini^ Ipl*'**, rjktrma 
in«i»jr Mi'iK Li|u*Wmini. A*. 
*Mijr pFi'icrtHif A OPun* tut tha 
aii4 A 

miL|i-k| Eiallif h»a«t hut 

Quick UrfiMnee CottLi En*rlpr 

SihctIi#?. Okrpenhr* 



■ MJM ■ 

Qukb 



lilwn If* iwink I 
H ■ lERlpdiia tT>pi| it« E l Nip 
W firli, INlEif WE^rk kiDd Brt> 
i*T TP wt iku 



tiHlde Traifo IrtfwmBllaA On; 



*A» |i3f rOUHelf, lUnpr 111 

In naJ] tfaa EILEE CQ^ 



POM l-tow. 



5ow to i4e* ■tba stoel sq'uejw^H'aw to iil* Add a*t 
mm— Ilotf to buJItl furtatluro— How Id iqm % 
biiEra (rax — How to uw tb* phalk lin»— Hijw ta uee 
TUlaaAnd a[»tn — Ilnw to maLe joinr* — ('*nHQ|dra 
Arithcaetjc-^^oivtbE lue neurktiGa bfoldDiiLi — E*- 
tiiib&liiic elrEDKil] of timlierif — ||<4w to ee't girder* 
*i)ii idl* — How to fraibe huLL»ea And rmia- — IJ dw t-E> 
*Plictiet* CMta— H gw to build Louar*. bnrrM, ba- 
nrea, bunmlpwB, cto. — How lo read eud dt*w 
ptaDi— — DrawLcii lap appHiScbtiong — How to ea- 
■caretcr— How Id lua Httin*a 13, I3 arid ]7 an tb* 
etpqi oquarn — Upw to build 1x41x1* and aiMvifold* — ■ 
akyligbLO- — Uuw tp bukld it*ira— -How to but oft 

loterJoF teloi’— fli.i'w to tiimE- dEmr* — U'&w to leth-^ 

Iny £aqra — Ituw Id BOiat. 



THEO. AUDEL Jk CO., 49W.Z3ir4 St., N*w York City 

_ ]^]*B Aildrlq OLrpea'tni and Bidldm Giii[ln>. 4 woAi, ca 7 .dxTr' fra* lf|a|. D O'.K. 
I will M-rnltei 111 T 4lai.,xiir] )1 □inaikLy uxLtil to ik puit, Otliarwli*i will riLiira I be IB . 
K* plill«ekiJnn P nl* *« 1 aix pxliqiLid. 



bi*iiiB'.4,ii. 

Addtah.4.. 

Dokaiwtin, 

.nff , . 



.rji. 
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io make an ictea*> 

PROTECI^INVENTION 

WITH A UNITED STATES GOVERNMENT 

PATENT/ 



HOW WE CAN HELP YOU! 

It's^ Ut thijiak out im 

orij^unil iitvcutioh , , Imt 

sinolhor to tiiko ilic iic‘fc'3- 
wiry slnps, ssa tbul you fiiii sufely 
rorniiierf'i:iUze it. Atul jusit 

whoro wc stop in- Wc'rfi ymit 
^fuidjnjLt luiticl, iF^iuiini;!; you piuzit 
|[]any [Joad-toKjN uikI pi If sill 
tlircM-iIy to t‘* +S, t^ovr rnmetiT. IVn. 
Tcf'tioj] of \t.n:lL irvVENTIONI 
The boc^kletft iltiiNiraled! on 
thifi |ia£i^ show >iiu liow to K*f 
abotlt It ! Make jtTiir f=tnrt NO\^' 
* . . lyyfol’e Inni^^bl! iJrlsiy moy 
Ik? (l:ii3cerf>ijH, us ut lhi« very 
nuimle soroforu: 14 ^ llion^uml irjiiL'S 
away tuay be ■HTitiuj^ to Wanbin^- 
ton lo put a pnlf'ot on nn inven- 
tion tliiiL is almost itEoitijeuI i^'ilLi 
yours. If lie pr-ts llirri' first, , . . 
he will liaye a dvfmtte ath antupo 
ever voti in intt^rferpTsrr j>roi'et=id- 
iiips Hiifi YOIK TVOUK MAY 
BE WAWTKD! 

SEND FOn THE Tlf>fiKl.FTP drill EVmESdE 
OF [E^VkisTTION KOHM night PtDW . . . whTiv 
tho Oi'Diight i* frcMi in ygur ntJntft 



REGISTERED PATENT & 
TRADEMARK ATTORNEYS 

MAIN OFFICEf 112-P^ VICTOR BUILDING 
WASHINGTON, D. C, 

Piti^burfh 514-N, Empire Bulldins 

tliliih by rcliim mnJt FnEE. rtipEcs of ytUif fmoks, "PutEiiit fori’l' 

u)]0 uemI W tu'Ek In 1^11 l^viiTbiain.'' jiKso hiiiiKkrNHtl t^VI 

OF ISTV^NTHINT I'on^l, J wjuiT. m know If 1 tab flulcfely 4Uwl tsaltlv 
^mBILTi'IsJlzC TV-V lltVtlinull. 



Name. 






City or Town- 



T7"OlJ WMTit lo cai^h in tjuirkly on that 
1 (<rinicinli idea jmi baV'' . - T],i' idea 

tbaf irt|ii-r?4 fi.iveii 1 llunmliii fiii yet! Hotii 
tliH I', b, f^ii|ireTm-“ four I :oal l].'- Patent 
nffii-p niJiiif it clear licit .von rji-etl 

l]ii; jissLr^taiu’e td n toriiju’1c[i^ 

at Lorn ty in or-JiT k* yonr 

eliatieea for suewsa in tbi» Held. Vb-trjr 
J. Jrivans & Coiiitiauy biia bcljjetl thou- 
eimds of in veil tors . . . treal ive-inindcd 
peotile, jiiiil Ukc yoUr wluJ have l ulrushHl 
their idtaia lo our speeiidiaed kiiowledRe 
throiiirbout the pasit 'll vearst liVLliV 
CASE THAT f I.\TO TlO.'i5 

OFFICE TS PUFPAUKT^ IN KTHICT- 
EST rONFlDEXCEi Get the.^e biR 
hiifoka into your hands . . . they Mi 

BTlfiwer paltmt ciuestiot] you need 

to know! At no cost, of couratr* 



LEARN HOW U. S. 
GOVERNMENT PATENT 
LAWS PROTECT YOU! 

lleitk Krr ffyn bur. fiii't-tnnckiNl 
thul rrjnrw’ ntlirkly 4n tnev p^jEiit pnrl 
I ell yen uxaelly wbul to tlb le itui titc 
I>l^T^:IH. ut iTjuitfriiiirk . . . bMtl 5 iew i« 
. , . jeicl wni'^x tiKl* Jt! Th^y 
H nirn'cr every one ttf I bow* qoiwtlrmH 
IttaL arc rl.i;bL nnw nn the lip uf ynur 
Inmtucl Thun they tie ahctiu nml Icll 

E uU intporlaiil fnclt VdU bdvc to 
now before your patent flppLlciitlinn 
ran even Imp connlecrciLt licAt of nJ},, 
u'c're enlriii In Fputl ytiu^ with thuiw 
Itnnhn, h rutthtlcnrin] EVlDfvNV'fj 0 l<'' 
INVENTICJ^J FOUM itUil may talp 
liyl^r In catablLH,U your claim In priurily. 
Wliat tiiHW thl?i intonnallon (!OSt I'OUT 
NOT A SI.VULE PEXiYlfl 
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m av Booklet Free Highest References 

I ■" IV I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McN&lTy Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand-McNsHy Co,+ Chicago, III.; 

TIie^ ^ ftyaJl Oircutory of Guaranteed Attorneys, ptibltahed by L^^gal DirrctCiry Corporation., 

Beaton, Mau.: American Lawyem Annual, Cleveland. Ohio; Bnnkerii Service L<etil publiahed 

by Bankers Service Co,, Soiton, Mass,; Eyre^i Law List. 9 Park Place. New York City; Snow.Chuj-ch 
Directory Co, Lawyers Liat, oubliahed to New York City, and the Central Guarantee Co., Banker* 
and Lawyers Dircctoriw, b30 Fifth Avenue, New York City, 

WATSON E. COLEMAN, 

IVEGISTEHED PATENT LAWY£R WASnin VI I UPlf Ub Va 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE flOOK ^ > 



HOW TO OBTAIN A PATENT 

Written by m Farmpr M-i-inHpt -n-f tb» Hnam in- 
ins' C5»rj-»s 11922-2 11 rt# tba l/.S. PbIc-h| ■ 0 (T|c'i-, 

If V4k| WAnt tn praht by i/our Ide-ii, fc»u ahouJcl 
TMtaB itepB to Apply far a U.. S. Patent at 
once, Vour Ar»t is to tNlA Fre? F'cmk.. TliLii 

inteFeatinir illuiftrJItrij e«|i|itj|:tA vnlnable informa- 

|tion reu i|n>ul<i lniife., tl le!l« you fully tusw te ubtain • 
patent nn rour Idea in the c^lckeiE. way. With ibif Freti 
Uonk you will also receiTO m ‘“R-e^ord of In'ven t ■on"' ferm '^n 
which ^ou can >’«ai1y reeeni yeur i4e«. Ferional arnd. Con- 
fi^irntial !ier>ice: Vour care «rt1] be 'perjmnally bandted 

anty hr > Revlitreed Petent Attn-m^’ir wNo- la aln a Former 
^lemlM-r of tba Fu-i^Jinnir C^rpa ilia U. S. Patmt Qfhca. 
All EomiTtanicalfons ronfidirnlLia]. ' 

lUlt GPuni TQEUr Inr FUEE nrERT BQIDII ad AECDnO DF IlfTEilTHM Feu. 



CARL MILLER 

REOISTCITED PATENT ATTORNEY 

rofrmfR member examininc corps u.s. f^nt office 




Weol winis Bid 

miLLER BUI 

lend ^ roar r 
"Heoard af larMtHn" 



[}Q.. 35th n»r. OepL 1»A. Hew Vark City 
LCMNC. DepMZaa WASHINGTON, ‘ 



D. C. 



NAMB, 



AD1>R£S3.,, 



MW mi\m AIR 
WITH HULTIPLS LKVB& 
[\m PLMI- m TARllBT- 
mkll flAJI8 ('AMPlNU WTf. 



'MKle In UhS.Ah^' 




aiiarafi(a*d-at«ur*t«-Frscll«al-Ec9- 
natnlcal-Saf *-C>aan- flMhrt-jt<l ^lw(h ( 

Tutee- i iii%flua MuLmim Vekeitv. 

rjr funsM. *eb ikcllan- Hamn’er 
rWa H all Triifar.Sahtr Ledf-Nane Piimjb, Rhu-la Rki-il DiQ Rlcrt" 

t7T or 33 wi.th rltlid IrkrrH liS.SC, UH .'MI'hHit Eloblcf tjl.llD. Aba a eaiei^ 

part* «f Bran-lambn AanulM 1"imfira<»aa Ab* PHhi tar Hb ,.niJ »J. :T7 ,ir 2:1. 
S'* lirenw TpqkilFeil (r-'iin dpiibr hh Ih'IiiI". . Afh. lar cemrt*t* ipMWcatlam an* 
Fraa Ta^-aat,.. BCHJAMtN ASH AIfLE Cd., PH iHarlan tl,, St. Ljeyli. Ma., U.S.A. 



JlfaiV Coupon for [ 
Ff^££ BaCKLET 



i[rKlNU:ff4 



‘I 



PATENTS 

tiT rc«| pnJ ctliar usgTijI 1 ti rutmiu Ihi uIHaiI pali-nij. 
patirUt BLtCiilley ubil furlU'Ut' PilIlnI {.PiTIrr KsitltiiriHU'. 

EUGENE H. PURDY 

14 ZS ImlfirnAllonai Buildliif WaihlntlDn, D. C. 

HAitti; I 

ADORERS ,. Jj 



PATENTS— TRADE MARKS* 

All ?ubmitLed eiven peminal Httentiun I 

Form *'Endenc« p/ CpFicriJhan” in^fruclipng I 
far unt and "Scfiednlt of CtircDlJneJll I 

and Attorntjf^* Fw'* — FUEiCf I 

LANCASTER, ALLWINE & ROMMEL ! 

f'aterti fjud Qjffic™ ! 

41Z Bowen Sfdc- Waililnglon, D, C. ! 




6 EARS 

In Stock -^Tninieduite Delirerf 

Oiaire, npeed pwlurfirfl. itprocketA, ttirqflt 
tK;firlDf;n. Rcxlblc coupllnE^, pullo's, etc. A. 
complcia line Vi ritrrted In our t rhlchfio stock. 
{Tun alfvo quote on Epeclul nf any kind, 
^nd UR yuur bfuEprlmu aulI loquJrlea. 
SendiOc for Comjrfefe Catalog No^ JO 

CHICAGO GEAR WORKS 



44Q-4A H, Oahley Bl vd. 



CHICAQD, ILL 



INVENTORS 



INVENTORS 

HmHll l,U>afl may tuivc o^pmiiLc-rviji L ptHWilhllUb.^, Wi^nn iifl fnr 

FlltK Booli. ‘■■PalOrU (Ju-lrtp f^r the Invr'Opjr’' .und ‘"FtCecinl of Invenn 
Nun''' A»ftri, Pt-ljtyH jiTe dejiKeroMi:i 111 laniiot 1ilatt(^n<r Trt'c fn-furtna' 
xLun un buw to Un^^-arvl, Ct-ARXHCE A. O'DltlEH A HVMAN BCRIPA*I, 
70T AHlama Bulldlnu. ti pahLfnrton, b. C. 

who derive JsTE^it 
profitg knnw and heed 
certainei mpie but vital 
facts before applying for pateutfl. Our book, I^^t-Seneo, 
g-ivee thfuiB factfli sent frep. Trad# Marks — CopyrlKht#- 
UCIT i ucn, Ea ism, 05 F St. H. ff, PafL s, TASHIkCTOH, &.& 

BUCHSTEIN^S FIBRE LIMB 

CorrectlT fitted. Stro^, l;^hl; neat, 
codJ, scolhiD(. Hraceafor 
ail delormiilas. Ou terra*. 

D, BtlCHSTEIN €0. 

eB3HAn. SHiL wnuNULMXu. 

RUPTURED? 

Get Relief This Proven Way 

T\'hy try to worry olonr? with truaHES lliat KPUge yoUr 
flesh — press heavily o'ti hlpis and spina— sfiVartfe open- 
In?; — fall Lo hold rupiure? You need ibo Cllulhe. No 
] clF-StrH. ] I or cutting belts, Automatic adj Uiiiabte pad 
he Ida at Tcal opeoing ■ — rulloWa evt^ry boily mote- 
meuC with Instant incrcni^pd support in cna« of REraln. 
f.’antiot Blip Whether ul wi-irk or pl:iy, Ijlght. Waler- 
prcol. Can be wern in hath. Send for amazing 
bo ok-, ''Advice 'J'O IlU p t U red“ ami Jet ails of liberal 
truthful GO -day trim vlfer. Alsit endurBcInontB from 
Ecateful users In your neljrhhorhnfid . tVrile: 
t'HJTIIE SONS, l*e^it. ill, Itlmnulleldt ^ew ■ler^ey 




^16 Protect ’Your f n ventiok. I Hiiitfui 



now 



I3elays ara danQcreuj and uay be very 
c«slt7x My personal servlte assures 
prompt EictlcQ, BtriL't ccaEideur^ and a 
iDlDlimim. of e^pciuic. I aui;iregt that you 
ieod me a model or drawl nn, er sketch 
itnri desccLpi ] On ot your iDVCDtJoD, and 
tSdlOr 1 Will make a search and report 



pratnptly aa to Eta patentabdllty and send 
you a copy of toy 7£-pai!c booklet. Or. if 
you prefer to raad my Pooktet nrat. mall 
the aiCacfaed coupon ot once. I will also 
Beod In; "ReccM OE loVcntEoli'' fcITn. 
lover Sd years eaporleace as a Itegistered 
Faienti Attorney,) 



I L F. Randolph, 
1 



j*a*n vitrtor nida„, 
Wublnacon,,. D.C. 
PlCaM Bend me at once, free of chaTpE. your 72 
Doge iKiatleL and of bQveatlon'^ form. 



flPERsonnL conFiOEriTinL phteht service- 



Name. 



Alldreea. .. . 
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inow BuUdim, 



Mrter pcni bu^— lha.t*B Iho part that 
■ri; TWO UnUfeliB] 
i]uef4 a BUri'iriEchnIi' VdllLmt uC 
> LACO'H- n?>w|y Improved INNnH 
IcJi ln«5 made a record for law wat 
built wstn l 4 irK*- 6 urfftc«l vtbIIb d# 
lla hccttan? InK-pus' 

Up ihPjOKh and 



^inveittort-M Patent Facts! 



• How to obtain a 
patent . . . 

• How you can com- 
merciali^e your 
patent . « • 

• Why you need a 
patent n ^ • 

• Correct way to pro- 
ceed and costs • • ■ 

Answers in free Booifs 



Our 64th Yeart 



Your ideas May Be Worth Money 

If ^rou have alreadY conffructed a device^ or martly have an 
tdea Dill paper ^ ^ , now h thp time to ^ive it the protection 
VDu have the right ta enjoy. Read f^atent fatti sent to you 
free of charge, and without obligation. You C4n leel per- 
fectly sure Tn dealing with tb»j reputable firm. Write today 
'[^u$t request our tree booklets and special '’Certification 
and Invention" form. Prompt service and best results. 

C. A. SNOW & CO. 

Reg»1ored Patent Attorn«yi S/nce I87S 

Woifif/igforix &. Ct 



Oil Heater 



INNER 

!HE»TIHQ 

VHtT 



KI-LO 



a-arecc 



BURNEH 



Krtnw ^nt Ib lypITSE tlip oti tiMifler pcni 
realty .-aniitjsr Inslil^ the New LACO arif TWO 
wbtLilcr ■■' i .sLafri'^ ■ ikcaidr, tnat prwlueee e 
ItOJll IMjMv laiv-prlroit i-iH, Bud <3> LACO'* 

Kl .-ITIxn xr>JlT, whScJi 

lieai] Ti.J'i umU Jb 
lUTAvy -1’ Wjilla 

ly hoi! Air 

a^ouruj tni* n<rt imii . « . 
extra VOlUm.L'' cf Btn'W'iTKrvitrS'. 0141^1, 
hcnipd aiT Inlfl llie mam. Tjtp^ a^lre 
caOtnel is cC heevy £ulo-body steel. 

elecirii'aliy welded Intip a fiOlcd unU. 
fujirpnicpd S 

UiniTn your l,arr> acalrr or 
nmib> ^nd for in«fr folder, [iriecs-, 

npei efie Mr^ney^TnahEne ojiminunliy. 

UtHLfciW Low prlcMJiK, tijl' dlb^^LLrlT. 

Ilia Union Av*., 
CrlsiMolil , lawa 



LACQ OIL BURNER CO 



lAJCO'd 1040 "Cun-Tvpp" for 
tuniBires tdjji new r^flarmpnLt 
t1iRl T13(0ci’ It lliL’ itTvxteei hLiy 
Ei'i Lj\CU tilfl-tery, nt Un? %L‘fy 
l^nw I'rU’ct Send nainr^ IcKla^ 
fnv iheur fnicirr, piLd Lhe- money- 
itavsruf priro. 



Inyentions Wanted 

patented or Unf^tented 



VVfl ha.vft been queCESflf iitiy eel ling inventiona, pat- 
ented htuJ impaieiited , sipbQ 1024. Write lor prouf^ 
EuirJ tell UH wtiRt yoli bAV* for ea)e. 

Chartered Institute of American IdTentors 

4p BaLTTLeter Building* WAtKington. !>■ C. 



STOP Your Rupture 



Worries! 



Why Buffer with that roptnr *7 
Bbout ray traea invention for rcducfbiie' 
rnptutv;. Avtomatif; duahion assiatfl 
Khturo to d [»e the opening— hM relieved 

tbous^nda of men, women arti) cMJdran. i * „ 

NeobnoxiouB ftpringa or hard pMs. Ei*t ^iilvea or mntm 

trial to pra™ it. WeWftPO of imlUtieina. Nevrr vdJ in Etorrft. 
Write todoy for i»cilldentSBl Informatkan free In plain envelope. 

fiwohA Comp«My, *BT-BSttHe Straat. IWair^hait. Miditgeil 



LET ME PROVE 
I CAN MAKE 
YOU A NEW MAN 



1 dutnged niTBelF Tittn i R7'lb. iTeatllciE 
Id TrlnncT of title, “World'* Most Per 
feetJv PdfrlOped Men.'’ l.i't me prctva 
ihut Diy eerTfl uf Dlrflittlie Teniion 
will kIv-o yuu [Mdi'erriil nLusdB, smajh- 
U'lE EtrL'Dxth, u liajulAomc build. 

All ] jiflk iir p 7 ItMf 
TKIAL. w’rife far hiy 
.i(4.|unrH?i't[L-;i:]ioi:iK. 

OMARLES A T L A B. 

P«A|. RH. 114 tAlkl 
aard 41 1 N[-uv VorK 

citv^ 



U. S. GOVERNMENT JOBS 




Marty Other Govern ment Jobs 
Mail Carriers — Clerks — File Clerks— 
Post Office Clerks — Stenographers, Et€« 



START 

11^1200 to $2100 Year 

Mail Caupon Before You Lose It 

^ FRAKKIJN INSTITUTE* DepL 3193k 
^ RnfhEatei, N. T* 

Sirat Rush to mo w’lthout copy of 

Jy 4^2-1 HnKC htwk. "Hnw to Get IK K. Government 
^ JobB," with \int of iwnittonE and full particulftra 
tellifiB hqw to gUAlify for them. 

W Namo.. ....,— — - — ^ - 

^ Address... ^ 
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High School Course 
at Home 



tiATIOHOl POULTRY INSTITUTE 



Dvpt, SO-D 



Ad«tnt CantH, Y. 



DIESEL 



M:ii![lniiini training ninlmupM 
tiiria: [iracclfal anii 1 

o^piiipWcnl. pSprUrhcr^J 
iPHclirriL Pmonal InflrurLioru 
fQLirsfl Ln [br»a 



4(1 |h y?aTi CwUlWT fw- 

FINLAY INOINCtniND CDLUaC, IDlii t Indlirva, Kan»t 



Mb 



HIDDEN POWERS 

DEEP WITHIN VOU 

affect your future 

lyeam how to cet tho tlntiea you want * * » 
^finufinDrit in Dusinejiit ■ — ‘Mora 
iSett^r ,] nb— rireatqr PopuluritY 
^Hriprini'sa — J3lICcEj5a+ Hirfdon Powers 
ithiu you mny be wnitim? to ba 
to lijjtif. Pfi:r-L'Hy ilfrt^ ii'il (lit-imiftT 
iiKo u1l >‘iHir cotiiu (roe. jAtry mjm 

cf li vurafTi? ijltDiljj'cnrr! han [t. ivilLun liim- 
fieir to jiprigTE's-^ fiT lifj iHiil hjd 

CoQtUiioTi. I'TSD OT T MtHT[ Thn 
Bff'nMs of tnakinz mnniiy. ('Unysitna * 
Jnbj Trim]Eii^ TrlfTni^. N"'iiiri*SE StTP- 
CPf?3 are l-t yniir .i-lf 

ftcL itilo L mt or lh-» nil d-sfl i-'i I wMli 
wnrk at pay, ilaki’ tin* 

ni"nt tif TflOTri'lfl \r,z mfy* fi'T 

FllKM f'l-.'lif AiJdly'-fa lit r>"C 

nr iiMiear jr-iii io ynn, Tifail i‘-:sfirM'ii tivflsy. 



I SELF STUDY FOUNDATION. INC. 

30 N, Michigait Ave^ Dept. K'12 

^ Chicasn. Illinoia 

I M-rji'l nst' fri'O (Tif (‘I. irpio ElV-tt13i^+£'-<i1 fr^r of 

my illicit uulI tt’U lUu iiuiv I (.zsi Sik'L i' ur h? ' ' 



I 

I' N 



JTir flty flukhi^rtpK. (i;p J<jwng nnUi 

□Jit. Vi'Ln IrLilt-pOMilt^ny^ (if li»w 

LLUccrlaliL (■tniiluyhik'nL, unranir^n LnJ tax 

Lior. ivini fl JMuiiry *f yiKsiijr 

■uwil- 



PROVED METHODS BA INC 
SUCCESS FROM START 

l-liTrry J-anto-ji, EULcbnii^ |]y hi-ik-dA'ii 

rouiiry KJ(|»pp|. fkMTillt'P S^'iilur rvuLiry- 
knim L j M. UviiIj of Al;^LE^ul1,u^l^ r|ulcl(]y 
iralne mrnliJLLinuii io(in niKi bvumvii fiiir 

I'Ui'uLE.cy yJuriTTBhH fn»m Hi art. Elk» Tji.- 

mrjLkfii N-LakOy Synlrnn, hy 

lliiny l«aiUnir ApkidJituxnl »chEiutN. 
t'^jK'inalJn'tr nliJJv, fbii^ to Lrani^ riim- 
I'll'P'tf In rvcry (fintpit. p-timv^ vii|vBi>l(i 
(iiHtrti# u?ieJ !■>' liftfLilorh, ho-iv 
ITkfV Jf-Vr^ld iM.fuf'H.. U-DW 111 nUkki. Ill 
Dittalil wayL M^ikr IruuLnf hh lit^iiv rnim 

-iiaJD of lv>ijliry. l-.upTh aiiid Huby Chkrks. 
lilPTn IncvnoMlni;' Or 

l'*ro frtf a BC.>otl Jjitj Ifl laTut- ]‘KiikUi->‘ 
T'LninE. IJnlAtiliJihcck ncHrly IWL'nty y>Kirii. 
— n miiltULLilO' nf crtidiiATrs plt«Kt lliv 

Hurrr-hH (rf hiB lllHif-lorilrHl mi.>tl|,.irlH. 

Hr. Laman liaa yrnmn'd n bl-lf 33- 

| »li|;t iKHjk '■'H'nu- Tn Itrtkflc Ftmllry fiT 
niftht". rikorif fUlt of riimntj.'’ mnkbniT 
Irribkltrv fiM-l'H, Ur uffOH [■■ ftctnl u F>h.'i> 
I 4 An v'iviqi' itityn.’nt&l In If'arnlnjT I tv? 
MijL'nnJil ninni'y-miihLng (^piTn-'riiknJ t LCfi III 
T^truLtry VCaJmiik. ff you Jire '■‘nt n-ira''' 
on vour fialuK, wnd Tuf tlalH Frro Hin>k 
tinLiiy . 



Addr*it: Mirry Wr Utmon^ Pi-e*i(lanlr 



Many Finish In 2 Years 

You can complete this simplified H iph School 
Course as rapidly as your time and abiUtieg 
permit. EqiiivaJt'tit to resident school work 
—prepares you for entrance to colle^ Stands 
ara 11. S, texts Bupplied — Diploma, Credit for 
S. subjects already completed. Single sub- 
iecl A if desired. HaAhSchwleducattnn iavery important 
IDT adyaoceiuent in bu^inc^ and ioduatry and socially. 

College Entrance 

Durine the past 14 years, out Hij^h School padimtca 
have been admitted to bai diherent Universities, 
Cuilegefi. Junior Colleges and Normal SchooEa — 
ot them without entrance ti xamination. Course atsa 
prepares for teachers' certificate and pre-professional 
examinatiDns- 

Businass^lndustry 

To get and hold a good position in Business tod-hy you 
must be abie to write clear, accurate letters and re- 
ports— do hRufing invedvine Algebra and CeOTrtttry— 
talk intelligently on matteiB requiring a knowledge of 
Geography ^ History, and Economic^. 

In Industry — Mechanical and Engineering iincs — 



fou must have at lea$t an clemeiitai^ knowlcdRc of 
keal 
ing 

and blueprints — and be able to talk and write ac- 



you 

Physics and Chemistry — be able to figure quickly and 
Hccvirately-— -kpow uumething of Mechanical Drawing 



ctimtely and dearly on both your work and ordinary 
topics of canvereation. 

Our High School course meets the preparatory edu- 
cational requireiueDts for Busicuess and Ijadustry. 

An Educational Institution 

The American School was chSrtered in 1&97 as an 
edu^tional instilutiun. not for profit — and is exempt 
from paying Federal income tax, like the best resident 
colleges and univcrsiticfi^ 

Don’t Be Handkappod^ 
Complete Your Training Now 

B< a High School Graduate t Prepare yourrelf f*r m<rtno- 

tion Ln BuBicvcB^andlnduf^ 
try — for tli« ProfatukanB, 
CoJjc£c KrttrancC avid BO- 
cial BUdcc^v. Nb? matter 
what line you may Bdcct, 
[{[£h School traininE wilt 
prove iny,k3ltahle to yoiil 
Our moderate fees cover 
all ItiBtructtoB, fitaodard 
testbookA and Diploma. 
Easy monthly terma. G*t 
■head in life. Start ynTur 
trainlikE NOW I 



20 Other Courses 

DvAr not..a SidDcatcin., Eln. 
vLnfl*rH. Hikil UuilaedB H.ED 
p<ilp*d luieikBni (HIT ■{ktSbI la- 
itr^Ciaii mEterlal, kvhJch Ib 
U#Mi tv rmiv riHianit ccIumbIa 

«.1|4 ^1l««n ir S I BJid 

Pl^lnc* -?r lIUlltCiDB.CuiHaA. 
W> pDtH ran quJLtT tninhor 
»t tWflM far thki bealxparCnr 
UaE« vf iivdiiBtiT nni] {HtulaHii, 
u JiilBd la ifac fhM^Oia. 



Mail toupm for mformaikm about Imi that httemts yptt 

Amvrlcan School, Proxtl of SBfh, Chicago 



AnwIcariScbDnLDcidlk H-Hl Drv»t>t£Slti, Chicago 

TclL i»e hew to train f 9 > gnoce*i In Udc checked. No 
QbligatlQD. □Hlftb School CouTBO 
Q ACCOM oclneft Audit I ait □DJeael EaHini!!#rlad 

□ A'chltecturc b'ldlaft 

□ AuCa moctre En tin b|s if. 

□ Basio«» Maoa^temeat 

□ Com' erclal Ae ronauttO 
n Elect ricel Englacefiaft 

□ Electrical RefTtgerat^it 

□ Air <^adltlonldj£ 

□ Civil Enitincerlaft 

□ Comnlctc: Lhw 



□ Urwftinfl & Deiifla 

□ Liberal Art* 

□ PrlTiite Secretary 

□ Hi*cr Ac^t’fttC.P.A.J 

□ Hlftliway EDftln'r'f 

□ Mecliao teal EdA' r'ft 

□ Radio fle TelrvlBfoa 

□ Saleamaa^hlp 

□ Stmta EnAlncaflQA 



Name. 



Aild»«9i. 



Altrays writr your noine and full akldress driiTly when 
imiFwrTiniE advck-J 1 MTn*nlJi+ 
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HOME WORKSHOP HOURS 
^ EXTRA MONEY 



Get the New ISfl Page Book 
WHAT TO MAKE 



EARN MORE MONEY WITH CONCRETE 



tlmr you nn Fiiu^> pmilbi'btA fa UTtn J a f Vartrlicrim] hiiTd nnl 

hiiiti V4IIL Mon LtuibtJiti bn hO' jimrliiiiu «xiiflrlcnnti1 LiiiJit n^mp'iUlnni 

Lakra hw eku iikhkd inoanv Ib dlkll>ilc'^JllJ^I^ tJiiie: Kf-iid lar Khkn dp]ji:lii ni'ivr 
POPULAR MLCHANlCt PXC», feU Ct. Cbir itTHtn ChbcBta. IIILrt#H 



Unlimtted ImstruotLCiti unc.il yaiitQ ?Licti]aiiEr&l Pre-EDgiu^etiTi:^ 
liavc rH2iatered pa.rt of ( □ DSefel Enulnefl □ OtI 

Cour&t w'^itliLiut tiddiiiDiJii] riarRo. I □ UiefcL l^e-tuKlneerltip 

r. ■ . ’!□ ApronsuUcal Pre-RniflfiipcrliiS 

Full ^llflp hqiJtpmf'nt I D Aviation Mechanic □ 

Uneicf-lkid IiJBtruetion | D AuiQMecliault d TaltlnffPK'Tiiri'a 
fireproof Oorniitorira. i D Uefrlficrottou Q Alf CondiUontug 
„ ■ 1 T> ■ 'H i Q TelevInCnn and RaJlO MeoJiaTlSC! 

Sp^ial Pm,T:kFea. Ch«ck S'^ur j Dranins 

fnter«at& on coupon to rci:ejve I q Mn^hlntn □ and! Die Marine 

free literature. 1 □ Armature ivind^ntr □ Electrlaal 



MAIL caupaiv 

mr Brdferd at*., Dept. P.JI. 
Biooklrn. N*ew York City, N. T, 

?{aiiLE 

Addr«H^ 



Vl'Atfrt teriftfijit odl’drf tserJ! menfion PojJtf^Jir ^Jechat^icil 



Wc M««n you leitows from 13 to 50, leelinq 

blue, wondering whal success feels libel Get in 
one of ihe real opportunity fields of today - Dtese! 
Engines or Air Condilioning and Automatic Refrig- 
eration, Train In your spare lime to bo a Technician, 
Service or Repair man. Send a card or letler stat- 
ing which opportunity held you are interested Jn, 
No cost or obligation., 

NATION INSTITUTE, INC. 

Oept. 123S ■* * - Munck, Indiana 



t J f - mpn lo t?am Fl^- 

„ 3 IVlartlJtACtlJr^rS Arc W^IUImk; iinu £«l 

* ITiaitUIOVIUI Vl> fuTictJcst PKperien™ under 

jlClual E^UdLliUnS. In tTic- <if llu? HrttnaL £>r 

KlIj^iLi^wnnir. McHlcralH?- IralnlnK t'l'-p. fi Tipl I l' icfi 

fiiJIy (yjtirird until T(nd>' t9 I^xa Timd 4iLid hii Bi.-C-utb]su 

tTRiHo^'m-onrL 

A _h ^ prcfotUii cmi> ihr oulBlandillie U|r>-' 

■V Vii>ft49nltlc9 fnr KlL'jid.v ^luranir Biid 

P% lUluri' ±fuccc*». WtJ-dlnpT I* Itrawlinp 

- . _ r.ipidJy, n;nleir]n]r bifiir and inLrlmEc 

uu C I I lu raailiLjrs, fiVi-la. nuts, M.'r««v9+ 

TT C L Ur I 1^ JL la cuduiirm]^ ih UdKd.cnl]Uu[e 

, , craiiOa, hn|4tk. uirucluml 

jitrrl wdrli. CiC. No limit tO tht flliuflrtltion or -wt^tdlinr tn Indun- 
try, In^rtP^hiK doT.-uniity and rctturJtnr iiumLirMrturinr tik^ 

lit n deej-ded jihcirtapn- df Finstit^Tty- frulncd WijldiliG' OtKtmiOlfM. 

TK’hiilctann. Pinl iflfcljllhl' KriKlnecTB. WLV tr# L-OUltmt with onIJruiry 
HiforKn hit and ihiMi |ncM mid low tNL>' ^-hci: in. a ?hort time you ciuj 
Lifcoccu.- a imlncd S|?ecia]ist tn tVcinLinir? 

'•'^MILWAU K£ 

CCH/SCU. of ENfilNEERIN/; 

^ ^HitUiste ^ &BdmUchniciir U 

PM ^9 NPrth Bropifway and E» SUlte, MtlPr>i«lieC, Wli« 

Jd>l 1 1 1 1 1 h*d ri . . 4 . h hAAAAd . . r p P I 

Send Fret- WEl^DINQp World-Wid^ dI M 

aLEiAFitle In^MAtr-v Albo imU nje ho'n.'' [ ran .r^n 

Ar< Wolrfin^ <)frtr*t0r I n Qi'p TTKXs, - . Air Craft Weld«j‘[d wIKn.]' . . 
W^ldiny Technician t-t mnnlFwt. . , .UFip'IdintF Cngln.E-rr] , . , 

Krcid Oi-Uilla of KtudfAt ['liiiL. ... Pm-L ttx|kf me Vl BLL , , , , 

Vana-iF Aj;^. 

truy, State . 

ilf j n tc-rr-atrmi In OtluT eliC^lit hrcrfr. JlL‘frii;t.TullEni and Air 

t'nniittionlnK' Ttrhn.lcliia (3 hio.1, . ILqdlh PH4 T<’levln|r>ti 

St-rvlre Jiiau (« Mn,J, . . . CDninitllTlAl Radio Ejifili ii'c-f 

i l Vr.| Eleclrlcat Eniflnfhr R.H. tJetrreo [4 yrs.) , . , ... 

TM- l Qsa 



MONEY IN RABBITS-CAVIES 

by F BUY put yod In tOccch. TrjLti ntluiT tnariccilA. 

CatJiLuff itnd copy ot t1ul!(*a.Ld.d 10c. (ft 
4Cn4 2tVr fer Uouk Ootaluz ^.nd Liat a-nd Vojir''n S-ub- 

rsttlfiUen to Ihe AWtRTCAhf SJl.tT.L STOtrC FAEIWtJt 

OJTDOOR ENTE-RPRI&E CO.. DDK fllS, NEW CITY, N. V., 



mak(? IL nv^in' 

v.'Di k fjnrn thli hrn'k anit makt Lt pay him a. pront. 
Ortlei tiirlir. T'Clls lii".v la makf^Urc-afcfaflt KwfIi 
— llijtnt.illifr-- Knnr i.nlf lietik — ^'Ijihl 
Tprin Iicfli I.l.-’ls — Mj;.!.":. Bfilrwini Furnltuii’-- 
riDckfl. — I'laF-lic OamlleBl Icka — it]wl — and 
ntore than n hundnid oilier ujaful UiniL aakahlr 
arLldleB. 



POPULAR MECHANICS PRESS 

Pept- 1239, 200 E. Onto rip St,^ Chicaga 






uv DIESEL 

' RCFRIGER ATION Ott^ 

AIR CONDITIONING 



WANTS 

MORE 



IIMCOIM 



ow is the tirnfr t* (et into ATiatiouT Airlines, .Airporta, Airplane Fartorits no^' &jcpandin«, rniist 
hav« thou!’an<id more IraiD^ tucii. Graduate!! ni this Ltncoln GDvernmwt Appcwed SehiMil 
are regularly ateppinp into Jtood-pav pcMitiuna in Aviation! 

ME A SKILLED WELL PAID PILOT. LDikfn her? to Ely fast nindcru airplamiA. Ii'i TraininK 
Planes; 5 types, provide wide piloting experience. Vnur training here is Govern meut A 
every step of the way. Prepares you for your offidal Government itating an Private. L.imi( 
ial, (iVansport) Pilot. 



Commercial nr Cominercial, 

BC AH AVIATION MCOHAHIC Pi AEnON AlfTIC AL ENGI- 
NEER, i^earu Airplim? ajicI Euirlne MalnLcmince, rtbullUlii!^ am! 
rouain Airplane D<«1|^U and t'onHtrucIlnn; Aiiri'afl SDcci-Metat er 
welding. teach ynU. BLir rJemamJ for SkitieA meelianlcB. BIr 
pionoj- piklclE KKl lAltCOfli Gracluatci rccoOtly plueeil Jn good p<wJr- 
tIotU- . 

EMPLOY MENT SERVICE GIVER. We nKbc Graduate In 
locating poiilllniuL, Now aJtcrtns parMlme eoiployintnt for DOhnl 
and room a'lille In txuliilng. 

MAIL COUFON NOW for umpltte InfarniflttDri. 

LINCOLN AIRPLANE & FLYING SCHOOL 

StU AIRCRAFT BLOG,, LINCOLN. NEBRASKA 



I 



LINCOLN airplane A FLYING SCHODt, 

SC12 AircraH Bldg.. LIneeIn, Nehrvska. 

X'll irhfi Iv £rt InilUi Avl4L(.t>xn+ 
atMjuc. tdcLc-oln Traihln]^. 

HAMg. ... AO^E ' 



r^traH send complete InJ'pnwnUun | 

t 
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Business Demands Aeeountaney 

— because Accountants Command Business 






A CCOUNTANTS arc usually in demand — ^at better 
than average earnings. 

But today^mone than ever before — -the compe- 
tent accountant finds his services at an increas- 
ing premium. 

In the depression^ business tightened up the 
reins and is watching costs — ^prices— ^wery 
nicn^e— striving to oj^erate on that basis of 
dose control set csacntial to profits. 

Then too, progressive busincsa is building 
now for future prosperity — -laying plans 
for expansion, for new processes* new 
markets — getting ready for the cp- 
portunities of the next ten years. 

The Flffme Slutiy Tf^ay to 
A cco tin t ancy Su ccess 

Thousands ui>on thousands of men 
have trained for Accountancy with LaSalle 
-at niglit— at home. 

Their success — their progress ■ — is a matter of 
record. 

Whether their goal was a C. P. A. degree or 
advancement in business, our files are full of 
reporting income increases far out of 
Une wnth the time ond cost investment. 

Note for instance, these four cases chosen 
out of many more we might cite. (Names 
on request.) 

. F. A. was a railroad yard clerk at $112 
a month when he began accoun- 
tancy training with LaSalle^ Five years 
later, his income was 500% larger and he 
was q Certified Public Accountant and 
attorney. F. C. was 22 years of age and 
general all-around man in an Arkansas 
lumber iprti at §75 a month, Five 
months later, his firm made him man- 
ager at $125, and ten months later 
promoted him to a larger yard at 
$2^ plus a eommis&ion on 



0. D* always thought stories about LaSaile training 
were fairy tal® until the training helped him — a clerk 
at $75 a months — move up in six months to $125, and 
within fmir yenrs to $250, He became Ceneral Auditor 

of a large national organization; — with his iiicoma 
more than seven times his starting salary* 
As an assistant bookkeeper in a great 
Western hank, C+ F* H- looked forward 
to slow progress. But LnSallp accoun- 
tancy training speeded up his climb to 
iuisi&tant Trust Ofiiecr and to a salary 
increase of 400 per cent, 

I'hese 3 /en TF on. in 

(hduuiry Times ^You Wilt 
Profit By Unnsiial Times 

Remarkable as is the success of these men— 
you will have an advantage over them — 
you will be entering accountancy when 
unudual busine&s conditions work with you 
for success. 

Prc5ci\t conditions not only call for more ca- 
pable accountanta — taut offer unusual opportu- 
nities for both quick and permanent success. 

The accounting student of 1940 will face real 
opportunity in 1941 and the accounting lead- 
ers of 1945-50 win be largely determined in 
1&40-1941. 

Con Qualify 

Ask yourself three questions ; 

1. Are you ambitious? 

2. Have ymi determination? 

3. Can you see Eind grasp an opportunity? 

If you have determination; if you are 

ambitious; if you can take ad vantage of 
circumstances— pfoue? it by investigat- 
ing. A three-cent stamp, sixty seconds 
time, and the coupon below will bring 
you full information regarding Ac- 
countancy training and the oppor- 
tunities to which such training leads. 

TAtn you can judge intelligently. 



LaSalle Extension University 

A CorrespondcTice Imtitution 

Dept. 1 2*4-11 R CHICAGO 

OppOM In AccDun^^nO' — rJiprk aftfj ^ will send you a fro? 

Dupy of \'AccQunL:ui[;y. tbitj rrofi^sion Uiat al^ informBtiiDii about cmr 

ai^iv Lraixuug ici Hiehcjr all without obUfaticn . 

d Higher Accountancy 

Other LaSaJte Opjmnonfties: If liiorj? Interested In one pf the other 
lullja Vl L-ualncas j ciiicat«l 

Manage- GlUws I.L.R. E>cSrce n 
EDcaC nConifnefcial Law 



□ Indu$tfla] 



fjorTCGpoudcficv 



d Stenotypy 



□ Ei pert Beohkt^pl ni 

DC. P, A, ment i-, j 

Dlt*ilwi*y AccountioA □Modem PoreniaA- ^ Modern 
□ TraffioManaFienieiiTL ahlp Saleattinoahlp 

□ Effective: Spealfin^ □ Uuslocaa Ea&(t«h 



— ^.Aec. 



Present rnsUlon- 



AUdrcB 



IVftcrt tP udi'c^'ifisers wenttM- AfocAnrrtcfl 
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AdvertiaeniDnts ia XhiA BtCtion, cirttta word, onch Insertiont minimum IQ words^ payable in advance 
To be ins-erted under proper clafiaificatian In January isBue, copy aheuld be in our oHiica November Stb 

January ls£ue OH «ale December Itf: 

Popular Mechanic^ MaaaEine, 200 Ontario Street, CbkaBa^ Illinois 



YOU’LL PROFIT 

By reading and answeiing the 
classified ads in this saction. 
Hundreds of opportunities to 
make and save money. 



Mtm F. W. Jofrn^Ort, 

Papular M^chatiKSf 
Chicagot fttinOiS 

Deor Siri My first advertisement appeareif in Popular M<chaftiCt 
iB ytarS ofO tJNif mon^T finer tf*0 I have tried almost cilery kind 
of publicafion including the /arm a-fJ-d the «Jomen’^ publications, 
the mail order magatinCS and a tfariety of other t. for several years 
yours is the only pubiicatioit in which / tuzt^ carried on odvertiss- 
ment the year rouftdi This alone gives you an idea of luAat / think 
of your magazine os Compared with the others. The others V?cor 
out aiier a ujtiife but yours seems to have on inejcboustrble supply 
of n*uf reoder*^ Pour« ttuiy, 

lOrieinel letier oti file In out OfflCeJ YOU?fG PHOTO SFHV iCE 



AirTOMOJllt,Efi^-MTDGET CARS 



automobile Superchanjers M. Oh»t- 

BIT, teed ntileaec Incrfifl&f! 20''^ ' pW'er 
UniverHlLy of Petreit test. Any C*t; give 
Miilfe. seer. Wrench Jastftlls IS minuica, 
John itanlEiy. Kluntilacturer. Lomlnc, 

isetr-oit. ^Lch. 

MEW FLlLb edition Au Lo-mCkhi le Racine 
Book. TeJb bQw to build dJrl trftck bodies, 
frames, eneinesr Records, superchai^ers, 
riiSos. iorniiuia. plans, KtOCk conversionfi. 
TOadstCT racinjT, fast Fords. 51. Od pqstpaSd .1 
C.O.D, Ray KufW. UeparlmpnC 12+ 

MadiaanvlUe, Cinctunat l. Qh ja. ^ 

MIDGET -Car!)., aupplics. kib. wbolosale. 
PIahs £Qc, Catalofl Derby Midgets^ 

Wpodatoefc, IHtnoi s. 

diesels — Automotive — inechanlca] 
hooka. Catalogue. Slamu. Kraftsmen's 

PrcM, Coacob. C a 111] . 

MIPOET Raceaara, £por tears, motor- 
sepoterg. New bargain lists — ovt-r 12i0 used 
motors . mJdEctH, purtJi’^3(h:. Catalog new 
kiu. parts. Plans, Idc. Circulars on re~ 
truest. Shipps Midireta. Baa 543-K. aasics- 

vllle. Ohio. 

MIDGET Racers, two-paasengcr autos. 
Midget nmtor cycles. motorEcooLerE. hici'^ 
cles. Motors, wheoV:, ports, plans. New 
handbook catalog. Hd lllustra Lions, SDC. 
Midw es t. B ok 19.S9-F Ch^gO^ 

A1ITOMOBILE Mechanics wh4 want 
busincES or earn extra monev WrltE for 
sainplcE and details Ol tiaUPnhllv dLstrLb- 
uted Self'Locking Trlpie-x Piston Rings. 
Eliminate re,- boring. Ouarantecd Utc ol 
car. Pranohlse valuable. Some terrlto- 
ties open. Triple-X Co.. 3Sdi Boutli Ko- 
Cine, Desk R, Chicago, 

ALUMINUM Alloy plstohs, automotive, 
nvlation. diestl. Indii&LrlaL marine, tnidg^ 
el. model, motorcycle, outboard. Finished 
or aemJ. Judson Mfg. Co., Hedge and Oil- 
Ungham, Philadelphia. Fenna. 

OABOLINE Bavinc device. tE.oo. Ford 
VB‘a J £134-1 9^39. ChcTToleE IflaS-lB. Wftlert 
Co., 3423 W. lOtb St.. Milwaukee. WiA 



Auro eurrLiEs and EttuirsTENT 



AUTOMOBILE Beat cover.i, Wa^hahic 
linen. All ears. Cpupes $1. Couch e.^, se- 
dans. ^1.39 pCLSthnid. Univcraal, 2S0fi - ISth 
Ave.. Lps Angeles. Califo tnia , 

mechanics work Ueneh, 3" tnapie 
top ilQ.CiQ, Etoek CortiorAtion. PetoEkeT, 
kTl chiitan. ^ ^ 

BARGAINS — CompTc^^srs. Welders, bat- 
tery chflTfcera. car wa.shers, attractively 
priced. Ternta, trial. Write for bargnin 
list. Hobart Automollvc Bopphr, Box 
M-I3fi&. Troy. Ohio, 



ANTIFREEZE. Similar to RrestO-ne, Pcir- 
Mule Sue, Practical Methods. St. Paul, 

Minn. 

fActohv Expert rebuild^ carburetoTB. 
like new. 39. gS. Prompt .service. (UHl Ex- 

Change, Chicago. 

FREE WhOlbfiale bargain OCtdlOAUCi. AUtO 
aupplLca. tlrea tubes, ciinipmoint. tools. 
For dealers only. American, 11 Bi Bedford 

Ave,, Br ook] JH. N, V. 

193Q IGNITION RuperebaTger 51,2^, 

E. Q. Sales Ac Mig. Co. . New York. 

PLATING Gu tilts for aptQ parti. Con- 
nect to a batterr. Nd tanks used. Free 
particulars and prodls. Qunmeta] Co,, 

Avr. J. P eCaiL lr. 1 11. 

CRANKCASE Oil rennep. meiiuprisive 
coiu truct Lon, operation. Plapa^ speeifica- 
tlons. $1.0D. Technical Laboratories, 
East Haven. Conn. 



AUTO TRAILERS 



BUILD The famous. loW-cdat JJm Dandy 
Cbbln Trailer. Complete hlans and lii- 
Atruetions ICic, Plana to build the brautl- 
fijl, atreamlin-ed Jim Dandy Cabin Cruiser, 
Si. 00. Trailer Builders Manual and cata- 
log of trailer parts. AUppliea and equipment 
—over 100 InterestLhB. illuetratcd pages, 
23e. Order today. .Sntisfftction guafanteed. 
Trailer Supply Oo,. 4ll-A Jackaoh Bl., 
WauAHU. Wisconsin. 



MOTOHCVCLESJ. Rlf'VCLES. MOTOR 
SCOOTERS AND SUPPLIES 



Bicycle motor. Quiet, de- 
pendable. 4-cycle, i^rp h-p.. motercyete 
type crankcase. Bicycle structure net 
Wcukehed. Center of gravity unchangi^. 
Spring motor suspension CllmltifttOs Vtbra- 
licn. Anyone can ipitall thirty minuter. 
Farther information write Rreene-.Taylor 
En glngctiuH Corp., Lea Angeles, Calif, 
BUILD Power ecMters. mldaet car a. We 
Supply tires, wheeLi. motnrs. LOA'cat 
prict'E. Send lOc for plans, etc. Bui Id -Ur- 
Own I>l-^'lCl^s. Dept. 12-A. 53G Nqrth I'ark- 

Eldf. chicftg Q. , 

MOTORIZED" Vehlcle- 1 , acootera. air- 
planes. Haw tu build. Large bopk si.-ng. 
Circulnir friM?. Hamm Products Cp.. 162 

High St., Oshkosh . _ Wis. 

NEW PUsh-A-BLlie outboard, motor for 
your bicycle. Cohiplctc with pneumatic 
tire. Ready to attach. Rlchburn Com* 
panv. Auror a. Mbs&mirl,. 

SEND l{)>C For ratal Dg new and uaed 
partA. .PCNtx, 932 East Grand. Dea Mplnes. 
Iowa. 

f.J H.P Englihes suitable for scoaters, 
cars, bnatfl. at only 514.35, Clc&tvue Corn- 
pany, Dayton, Ohio, 



SAVE 150' Build pw.n Comet sonoter. 
We supply parts, tires, engines. Litera- 
ture. drawing, lOe. Hurxv! Comet Cycle 
Company. Ben 3033, Madliion, WTsco nBln. 

BICYCLE Parts, tires, aeee&sorles. Mpn- 
ei'-^savEhg ealhlog lUc. Capital Cycle. 3351 

N. C apitol., rndi ana ppli s, Indiana. 

.MOfORCYcLE i^rte and acces-ipvj e.i, 
new and used, for all motorcycloa. Write 
for prices. Henden-un list lUc. Triangle, 
IIU Washing ton. Chic a go. 

REBUILT Motorcycles, All makes genu- 
ine patts nod service. Spcelul geuerator 
and armature repairing. Send 15c lor U- 
lu.nratfid hutletin, We-Horn-Harley David- 
son Distrlbutpr. 314 East ]5Ch. 'Karu;a.i 

City. Mo. 

MOTORSCOOTERS. Miduct cars? Eas- 
ily bpJSt, Comptete plani and llteralure on 
wheels, tires, motors, etc, lUe, HonsakerB, 

Ma aontowh. F enna. 

ALLOY 'pfaton?! t^.OI^Ilarlcy, rtidlan, 
Henderson. Excelsior. Cleveland. Cylinder 
grind! hg. rings, bearings, gaskets, ch^ns, 
sprocket- 1 . helmets, goggles, accessories, 
parts new and used for Ic-ts. Cahilogue 
and wings pin Iflc. Ballak, 1115 Chcstmit. 

5L. Louis. Mo.__^ ^ 

Mf^OAcYcLES. RecontUtEonod. New, 
Used, patt .1 and acecaiarj^.i. All makes. 
Large stock. Bargains. Hluulratod CfttA- 
lOS, 15c. Itldlan Motorcycle Balsa, Hartsa.'^ 

City. M O. 

INSIDE Dealer prices. Overstocked., ftlt 
mgdolSr Indiana and Harleys. Rebuilt, 
gparantwl. Dime brings latest llsL Cron- 
dall-HEcks. Bestan. 

RSCONDtTIONED Motorcycles. New- 
used part.i for a|] makc-i Authorised Har- 
ley-Daviiisan dealer. Whitman Motorcycle 
As Supply Co., 405-9 S-Duthwest HU'd.. Kan- 
sas city. ? .fp. ^ 

MOTORCYCLE Bargains, Joweat prices, 
banraih eheets for atamp. Motorcycle oe- 
ce-Kories. Rochester Harley Davtd&on 
Corp ,. 129 W. M ain St . Roch M ter . N. _¥. 

MOTOBCJYCliE Cylinder boring 12. oo' 
Aluminum pi&tops. sttick or racing, all 
models, f dealers supplied I . New' and tried 
Indian parts. Used motorcycles. Btnmp 
brings list. Fhila. Indian. 1E35 Hunting 
Fark. FhllndelPhia. Fenna. 



.AVIATION 



awowsLEo Umldera. convert your own 
engines. Complete eonver-iltm for Hender- 
son or Indian 510.00; aircooled A Ford kit 
539. 95. Blueprints Ineludeif. Heath Com- 
pa ny^ Benton Hartnar. Mich, 

AIRCOOLED Ford. Powerful aircraft, 
mowaled enKlnes. complete $^.50. Con- 
venion ln.nructten£ nvallable. Lightning 
Aircraft. St, Paul. Hinneiota. 



POPULAR MECHANICS ADVERTISING SECTION 
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BUILD An4 fly yonr own motorcycla 
powfr^ pionoplane at homc. Easy, cheap. 
iKi mph, maxJnmm. Tested plam. qdI? 
tl.M. Riiisll. Aerolech^ Bos 732fl. FlMi- 

burTh. Fcttnft. 

AVIATION'S PtKvket BJMtl c'ncy4j]QjTL‘dlia 
with over 600 OUesUema and an-j.Wifi‘4. CPO- 
toQ of oldest, enwt xacciit.. smallest. 

Dianes* Written by natdbnally tamOLLa (n- 
fltructor lUld »not. only lOt COLfir T.eanard 

flchnud cir. Pent I M- Nftuvo o. ill 

PBOPELLERii ~!f OT aJmlmlL'i. icc sSeda, 
BDOW slcda. ijMta, dchydirAlorii. tans, (rast- 
flKhttrs. tiubfi, counlcrsiialLs., SacaulatetJ. 
SHOW Sled skis. Wotid u larnext nruflctier 
eataloif. Khr. Banits PrpojKllexs. Mansar 

Mp. 4, Lave FLrlJ. Dal l as. TeXxS. 

100 AIBPI-ANfeii, S5fl Up. UataloBue 25e. 

Air era! E PI f ect nr v. Ath ena , . .QhjOj 

PRACTICAL C’&uiiv in flyin^< 20 chap- 
ters. llJufitrated. Si cptiiplete. Aircraft 

DlrCCtOCy. At hena, pliia. _ 

aviation" ApDrcnU<;^;S — Alrminded 
ynnns nipn intcrcAtcd in. trainlnff for e 11- 
tori nir aviation oa apprcnLt<ra see ad on 

pajte lOA. 

LE.ABN Aviailon at LSrscoinl EitCoPtlon - 
nl ompSOVtrifint opportunities naw in a%']a- 
Uon. aa moro Lincoln School gradoites 
fitep ima HOod-pay pofUtlonsT This Lincoln 
BWerninep I approved atfhool Of Jivlatlcn 
would tike Co prepare you fOf Immediate 
employpaent pilot or lUrplane and cH- 
Bine meohanio or as aeronautical cnKatieer, 
We aialst graduatcR In loontin^ posiilons:. 
Part-time eniployment for board and room 
while Iti txalninif. WrbLe today for com- 
plete InforEPaiLOiu LliiCPln Airplane & 
Flyiim SohoOl. 2Q0£ Aircraft BnUdlrtB', 

^ipco] n . Nfbra'ika 

PROPELLERS. Attractively priced, lead- 
ing with three blude alrllnera, more pfB- 
tleilt for slCdB. arroplanes, boats. alsoEup- 
dIIc^. Lnlormatlon frw. Standard Pro- 

peller Company. Ft. W orth. TCKas . 

LEARN TO lU.y free. Foidci. dime. 
Olim-vyi!^r„ Boa 3B1. Hempstead. K. Y. 

PROPELLERS For airplanes, aleda. Ice* 
sled bhJepTSntl. «upflMe.s. eiiataEoi dime. 
Loren^en Propellers. Ndes. ULclilfiiin. 



BATTERIES, UeNKUATOhS* ETC, 



EulSON Storage bMleriri for Ufftit- 
power systems. Nan-add- OdorEcSs. fif- 
leeu year life. Five year UritOOdlUotial 
Kuarantce. Bursal ns In ccmplrtr Ilfhttpg 
aystetita. Low prices.. Free niustratad Ilt- 
erature. ^ "gee- Jay” Battery Co,, B2 Btef- 
Ilng Are., YiPnlEer6, H. Y. 

12 VOLT Helivy duty Renerators iB.^. 
Save money on new, used automottve elec- 
trical parLs; Iiee eutalDB. S-tAld TirlUUOU, 
S3 Cullcrtem. C hlcawa. 

LCaRN Facta abnnL EtOrddc haittriCS. 
Earn larire income. Send il.OO for partic- 
ulars. Bta-HE Battery Bervlee Co.. ■fuT 
Batm otli. Bois e. Idaho. 

50— ’i TiOftSE. Repulsion Induction, 
I10-33U volt, heavy fluty racigrs, 3flD^ 
apefd. i4. ?!i. Alj;n Eeneraior barBalus. 
Elmrlcai Surplus Company. iaS5 Mllwau- 
kce. Chtcagp. 

EDIBON LlleUmis atprase batteries for 
Ifslit and power. ElLminatc'.> Acid biittfry 
diseases. LOnit eu^rantiH:. All icIndS! rc- 
btiJlt generAtiTM? plants, motors, and mlH,- 
eell ancons arUcles at barRatn pricCa. Fred 
Intcrestins literafUTc, T. Ilft-wTcV ^rnith 
Co.. Croton Falls, N. Y, 



ELECTItIC.AL SUPPLIES— EQiriPMEVT 



BANKRUPT Rublte addre^;!= ftppficatus, 
BbeaJeers, fiinpUfiers. at salvage .-iale. 
fl.lacPurLt. for list Electrical Jialvasc 

Company. Llncpln. Nrbra;5hH. 

ELECTR.1CJ Eye. with wiring diHaram. 
in.^truclIOtiK. llteratU're. fl OP oosl- 

paid. Photobell. Dept. &T, Liberty 
Htrec t. New York.^^^ 

DE AIDERS Hell electric TitotoR. furnace 
fajHA. blowers, unit heutcra, exhaust lan.a. 
purts wholesale catalog lUc. Cmco, Jilt 
Washingto n. Chicago. 

MAGNET. Alnicjo, new Wonder alloy lilts 
50 tlmi.ts own Weight. 41.00. Advauct% 
P.Q. Bok Bfi]^ M lrm<;a[iritiS, Minn 

HARnAIN53.-^Aff W-rlrteTP.. iT.jj!n inoior 
generator. Write for new barsfain Ust t4'Jl- 
.fUr iiceds.. Hobart Bros.. Boar M-12S7, Troy, 

Tf 4 iv O’^n 

ELECTltfu Engraver, engraves all met- 
ils deeply, dollar. Hudson Eros,. £a.st 
ftyraepse. N. ¥. 



FfllCELlST Free. appliances; home 
workshop tc»E£. Mailorder Electric. 713 

South DrarlMtn. Chicago. 

EiJECTRO-SCRIBE. Electric p'enCil, 
Wrltea-cnBraves nil mctftls il.UD. Health 
lamp: Dual rnS*-ultrA vjfllEt— Infra red. 

ProtnoLes Bun- Tan Vltamip "D."' AutO* 
matic— ae-dc curTent. *:+.yu. Details, never 
MfB- Co.. ^5J5-H OottiKO Grove. CtilcagO. 



AIR COXRlTtOSlXC 



AIR CgndltlonlnB COltrie dra-Rtlcally tp- 
dneed- LltcraUire tree, supreme Publlcn- 
Uons. T"37 West Thirteenth, ChlcaEOL 



WELDING AND IStlLDKRINC 



REBUTtT a c d-c. Arc welder*, all ilwai 
engine ('ovemnrs. [dlers. Terms. Low 
prices. Ouarantccd. Service Co., 3732 

Cedar Avc.. Clevclaud. Ohio 

KLECTRIC Ate welders, cheap. Ftpc lit-- 
craturo. HolKCrson Service. Canton. Ra*. 

7&-5oOMPERE'Are Welders from Etodse 
Honarators. Complete plaits 3Sc. IDQ otber 
Kchcrator Changes, LoJay Manufaclurlng, 
3g7_leJay_BiJtldlng._ Mir nca poll*. Minn. _ 
WELDING hat dime. Adaptlk 

Bhltf. . JUraji^ Rap^s. M:Ch. _ _ _ 

" D.C. Arc-wcidifr plaiis ii'-flii each, 't Three 
for tS.M.l Brtlld it yourself wilhoUl re- 
winding armature. 15-300 rmnerns iram 
ineieo. Fairbanks Mor.te. Fhelps. etc. l 
farm light plant generaton. 35-600 am- 
perca from d C. moHsra saivaRffl Irom ve- 
hicles. niule^. etc. 25-300 amneroa front 
i(Norlhea5t Dorjgel automobile stortcr 
geijcTaLprs. Welders Club. AIJ';.5433 
M-Mart, Chicago, i Special noticv: MOP'fy 
back via dollar mcrchindLse certidcatea. i 



ENGINES* MOTORS. DYNAMOS 



MOTORS. 1!| ll-F, Qeiifiral Electric, etc. 
$3.5D. pi.iarant^ed. Largsr klbch. Ltst Iflc. 
A, C. Motons. SOHlS Bailey* PhlCddClphla, 

Fiinn a. 

UAROAINP— PlULlniK generaiora. motor 
(tencrator seta, also arc welders. Mew idw 
prices lor large and flmalt fihopfl. Trial— 
'easy terms If desired. Hobart Bros., DOA 
.M-llM. Trov. O hio, 

MAKE Money, rewind auto generators. 
washinR machine motors. CPtlslrucL arc 
Welder. iQc brings ]>arttciilar5. Catalog 
material. Ernest Knight. LaSalle. Illinois. 

AIR ComprrjtadrH i Infills. 3i«3, 

S7.0C1; 3'.j)(2. W.UD, Free eotalog. HaUmv- 
^E. iSl^ Hputh Btat a Street. Ch i cago. III. 

600 NEW Plngram-S, tables, and contrul- 
lec eonnjeeliciiLS for electricians. Contents 
includes two und three phase: All eineuits 
to twelve path, multi-icad. dual volEa-ge. 
huntlple spaad wsnflinga. Eingte phase; 
CLrcbtits for repul&lDn InduetJnn, apllt 
phase. eapaeltatoT. series, etc. Data for 
rewlbdihB 'aiid reconnecting. Important 
tables. EacisJacuon guarautt'cd or remit* 
tnnee nrfuuflett. Literature on n^uest. 
Prepaid 12,75 Dept, V. Eduputtonal Ad* 
;^ane)G£Dent Company, Lakewobd, Nerw Vtll'k. 

,UMALU Elect. motPTB. with fleMbie 
shafts S3.2S pcistpaid- JtfcConnell, 1419 
Edgewood, Racine. W)9. 

RELlAfiLE Motor windinK Wit?; iii 
business 21 years. Laaroiu;. connect] mt 
diagrams, winding data. Introductory 
dpta jv<dycMfln, tl,W, MbWr Data Co.. 
.Bp s 7631- K a nsas City. MLishuri 

ALTER HATlMa. Horse, lib voR. In- 
duetiPh mofnrs Rebiilll, guaraPtecd. S7.35. 
wiimoE Auto Supply. 22<7 St Paul Ave., 

Uhlea go, 

THREE To ten KVA allrrnatJng gener- 
Qlora. Motcirt. convcTters. State vour 
needs. Queen Cltv Flectric, filO SOulh Cal- 
Iforiniu C hic^ o. 

REFINE ua^ Oil wiihout ccwt. Pariitu* 
lars. F Oerwm. Falrview. Oht ah om a^ 

BARGAIN — Vj Hp. motor.!, QQ cycle, 1 
phajifi, 110 volt likr new. guarantaed, 57. -40. 
Bend Cheek to Kritf Elect rlt Motor Co,. 12 -D 
Church, Buffalo. N, Y. 



MACH INK HV. TOOLS AND SiUPl'llEft 



DIAMOND Poititi'd grin ding wheel dre 5 S- 
ers. Ftrat tliue Hi 81,04. Mounted in steel 
holder 7./i6”K6". Phlllu BlJi-'iS Company. 
S_6_ W ri t ,45th BtreKt, New Yorll,^ N. Y. 

BROWN A Sharpe cams made to Order 
light CEperlmejua] and Jobbing machine 
wnrk. J. A. Makara, U Ringalond Avg., 
Harrison. N. J. 



PG’fi'TR Drill pros* i& US. fi Inch bench 
&AW 15.95. Circular. Ebel-Binder. 1625 

QueeP Cit y, Cinc innati. 

TAiLsTOCK tHirret rough castlnes blue 
prlnta 13 ,5(I. Milb urn, BarllnE lon. Ky. 

SURPLUS Stock ami repOv^eaSed standl- 
arct hoc power t'OOlS, Send for price 
list. Bill B ftiley. BOjLg^ Cotumbus. Oh i b. 

FOR 9'^ Sogth-Bepd lathes. Milling at- 
tjtehmsitPi. universal movement tiJ; thread- 
ing dial indie-alors 53: 6" Tout JoW Chucks 
S9.S0. Uni due Manufacturing Co,. 46H7 

.Po.rHl^3J_Ave.. 

MltXlMO Attacitimpnl For South Bend 
workshop lathes. Closing out. 57. tHl. Guar- 
anteed. Alexander, 1516 Wobstor. OmRhk, 

WebraaiCB. 

CLU’TCH From auto parts li to 30 li.p. 
Mo machine work. Flam *1.00. Archer. 
Mlddieboro, Maasachusetea 

concrete Hu l] til us block machined 
and nioMj. Easy payments. CAtalo« free. 
Concrete Machine Co.. 5129 South Camp- 
ton Ave .. Et. Loiila. Mtj, 

TREMEMDODS Surplus of factory tools 
selling pi4- onUs, tmis, iiirA, iiack^aw:^, 
pte Send for free jpctud# f.jg cents 
post'll ge-. 3‘ravers Tool Co.. 264 Jackson 

Avi'.. Long Island City, N_Y 

□RlLL Orlndlnn at tacliment his hench 
grLndnr, hand Or ppwrr turited. Handlrs 
staes 3/!6 to Price 17. Ho. Dnscrlp- 

tJve iiteraturL* ■on f'equtiat'. Trmclpr-tjte 

Co.. Sidney, lawa . 

14'^ 3t 6' GREAVES KluSman COhe head 
enjiDe lathe, quick chnnee. No. n Clnclu* 
natl miliar, cheap, wnta far particulars. 
CiiicinnatL Machinery Supply Co.. 221 £, 
SeC'Cnd 3t., Cincinnati. Ohio, 



KOAT5. OUTnO.lRD MOTORS. ETC. 



BOAT Plana, build Ing InstructlERU by 
famous arohlteots. 300 duel it ns. all typ^-s 
— outboard, inboard. ?all — cruisers, runa- 
bouts. racers. uCJJtlM, etc. Compiled In 
book form containing op to 43 plana each 
at 12.00 Add *3.00 pbr book. Free catdlag. 
Mptbr Boating, 574 Mkdlaon Ave., New 

Vork . 

BUiLDINO PlaiK 15' twl lenDckabout — 
Dlvw-Oftii. NCi’VPmtal.'r Rudder 35c. Catalog 
bpnt plans free. liudLlc^r, 15 Murray St.. 

York , 

FDR Sftlr:, Mi>los-ij;ed iceboat, airplane 
covering, Fos( Mr. Baehcldcr, 954 Rs.n- 
dplph Aye. . MlKnp. Maah;. 

eee Our ad on page 134 A. oisveTind 
Boat bluepr i nt C o 

BOAT Pl:i)i5— 'WnV typ'.’. State requtre- 
me nts. Tredwpl l Ly |e. . F lorida . 

FORD-KEiPHS'R Marine Convecaians. 
CatalDB iDc. i.fhman Englri'CerinB Com- 

nany. Den t D. Newar k. N. J . 

MARiriE Fpwrr — Easily ton vert luiy 
Ford motar tdcjmestlo and Ibreltnl with 
OSfU parts and Mta. Complf-tf MtAlPgUF 
25c fcplnl. OsmJthsQP. 2$44 Lawrence SL. , 

Fll i la dc jnhj a. Fenna. 

ASSEMBLE Vfliit o«'n boat. Our flnlshed 
knock-down frames ami niaterlAls *ave you 
3/3 bLllldcr'a ocst. All typea Rlld alrc:!. 
Send 25c for big catalog. HrgukA DOdL CO., 
Tnc . r>4. B Aj-iruiW. Mi ch . 

BSE ■ "Welch Hull ScaI Cement” for a 
leoky boat, '.u gallon 52 OP: tfUAft Sl.tMJ; 
postpaid. Welch Boat Company, SlwUuu 

K-1, Milwaukee. Wi se p ns llL 

Outboards ^ save I 2 . oemd uacd 
parts, all rnaJ:e!i. and models. Bamalna re- 
built motors. Crandall Hirm Gv., 959 
CptniDonpfealth. Boa ton. M Aqa. 

BOAT Designers are hisbly paid pixifca- 
elCHlSllS. Colnplete course by mail. Catalog 
We,-iT.tawn. Moiiiville, N. J, 



SPORTING GOODS. O^S. FISHING 
T.kCKI.F, ARCHERY 



BEND For free illustrated catalng of 
Laa'renee irathvf belts, holsters, gun cases 
11 nd other i^nnrtLnn; equipment. Gt-ofgi: 
La wrence Company, Portland . Orego n. _ 

THaFPERs: natch rnrea. minka easUy. 
Methods free for Jitiilnp. Everette Shtr^ 
-htCi.n, . lA'h It man. Ma.w, 

ARCHERV ^JufjoUce, catalocue free. In- 
struction Lnok 5flc, Archery. 220fla Eaat 
75 th . Chleago. 

TRAP Fm or cuyule; Bunch kysteralf^ 
ihr ily fiirbearej'ft. or no pav 

Q Ruurh . w ^ icli. Minn, boh ]_ 

T1AJ7.GATN31 Qun eataIpE' 5C. ski cata- 
log 5c. J. Warsluil Suns, Fj r^t - Madiisofl - 
PM, Scat tie. Wash. 



POPULAR MECHANICS ADVERTISING SECTION 
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aoLF clubs. Five ctnij jimtchftd set 
*2.50. Ltucotn Surplus, iSil O^tena, FTe6- 

THlrt. 111. 

BOWS Aud Birroa's. Cans true LLon boolS 
5DC- CataLoinie ot matcriuls ftee. Chester 

Cr pgu. fill South StatE. cni lci.go. 

"" HUDSON Bay blankets, comole'te ramp- 
Inpr, bunUne. cutdocr equiumont. Cata- 
loe. howe Company. Coqpejrs Mills, 

Maine. 

BOWfl. Arrows, raw raaterJaU, Beauil- 
ful catalor fovpr 135 tUcturcsl and 
Efntials of Ardhtry"’ A liandbcwlc an matinir 
bow* and arrows 3&C, Eraryone in Lending 
to make their own sbould have thia man- 
ual. Instruction feldar and cittaloi!: lOo. 

.Stcmniler. Queens VillaRen Pi. V. 



FIELP CLASSES, TELESCOPES, 
MICROSCOPES 



FREE TnatruetJona. MAke powErlul tel- 
EscoiTK-. Email cost. Jamer. ManonilleH 

W. Y ^ 

TELESCOPSTb. Mlcfos^copcS, bincw'ulara; 
1944 baraaLn catalog irce. BrowiU'eape 

Co. . 6 W est STCh s tre et, NeW Y ork. ^ 

T^EBCOPE Mirrors and oaraiMllzins:. 
Praunc. 101(3 Norih 17lh Ave.. at. Petera- 
huta, Fla. 



ASTtOEES. BEI.1C!4. KNE>T.\N CDOPS^ 
CER10S 



REPTILES- Chflmclpnn, newt. SSc. 
CurLQs: HeaurrccLion plant. Ji!)g. Pcsthflld. 
Free eatalegUe. QUlVlra Spf^^Claltles Co.. 

Winllcld. Kan sas. __ _ 

OLD PlatoiN. EuiLS. knivL's, telLdS. We 
buy, sell, trade. R. WodltOn, 514 N. BlatO, 
Chieaa o- 

Five spears *[.4Q. Qoed arrowheads 5c. 

J. TpaT t -Aend, I^^lniont, Pe nna. ^ 

35 GENUINE Indian arrowncads. ii.uii! 

&itelatr Georgc^Jl older. Q ■t'^E'E; 

Navajo indlan rug*. Make t^autiiu.1 
lasting holiday gifts. Price list. W. E. 
Severn. 1549 Grand Ave., puoenlu. Arizona. 

ALA3EA Indian beaded hair seal moc- 
caslm J.2 25 per pair postpaid Suitable 
Xmaa gift. Perry M. Hern, Skagway, 

Alaska. . .... 

CKlNQtlliXA^S Indian Craft Muaeuen. 
Handiwork cl all Ipdlaii tiibas, Jamaica. 

N. Y 

ARUOVVIIHADB! Olacial boulder beau- 
ties. Raintmw varlaticrLS. Duo McKillcp, 

ReKtna. fiask . 

INDIAN Hvtics. oo'infl. bills, senis, crya- 
tnl5. curlod. etc, IllusLraled catalog 5c. 
lOQ ancient arrowheads f3.QD. H. Daniel. 

Hat Springg. Ark. ^ 

SWORDS. Rapiers, pistol-H, daggera. ar- 
mor list 14c. Robert Alsela. gSiJA Lekiogton 

1 

INDIAN Relics, bcad^'crk, coins. CUrEOSt 
mlneralSH old gla&j. Catalog Sc. Indian 
Museum, North tiranch, Kan^a*. 



TAXIDERMY 



LEARN Hy mail tp mpunt birds and anl- 
maLi, tan skins, make leather. Old reliable 
achqCl teaches, easily , quickly, at lou- GO-*it. 
Over 259.DDQ ktudciiE*. Rush postal for free 
4S page book. Northweslcm School cl 
Taxidermy, 775 Elvood Bldg., Omaha, 
NcbL, 

WOLF Rugs, Open mouth 113.50- prepaid, 
sirange. TasadtFmist., Cj6ffetcii,_was _ 

OLABS Eyea. Uixldi'fttitst.'s'. furricrA 
Eiupptjea. Hlg catalog freo. Elwood Cem- 
pany. 2E3 Btitltb Bldg., Otnaiia. Webr. 

TAXIDERMY Supplies— Quftilty artlll- 
cial eyes, teeth, eci^uin-e Jopm head lorm^. 
Took, mo-terlnls. etc. Everything for the 
PTOgresaEve taxidermist. Send 14o for big 
illustrated catalogue. Jonas Bros., 1049 
BroadTi‘fii-H Denver. Colo. 



DOOit. EET^. BIRDS 



ST. BERNARDS— Manltou's famous pup- 
pies bring Xmft-s Jp,v. LReroture contain- 
ins twelve colored nseturfifi of our atock 
frw. Majiltcm'a St. Bernard Kennels, \^a- 
trous, Saak., Canada, 

JONES DOR hulls Will Stop runitiug hts 
ST your money refunded. Dealers w'anted. 
J. M. Janea. 7S4 We^t Trade Bt.. Charlotte, 
N. C. 



PUPPIES. Nonh-egian Elkhoitnds. Scut- 
tles, vires, blue foxos. Write. Envllla 
Rimch. Havre, Mantaua. 



SPORTSMEN: 24fl Pointers, ae tiers. 

StralEht CPOnOTA. oombinaLlcn hunters, 
rabhlt and fox hounds. Reasonable. List 
tree. Hanucy Creek KepneLs. Ramsoy, 

Illlnola 

HACCQONS, Black;! 12-0.00. tcreyi !l5.4fl 
each, infcrPtsitlpii With, order, Fcter 

Flem tnF- HorlCOO. WlseoilsJn. 

EAI'NT Bernard puppies, bL-uUtlcs. rra- 
ROnablc. Paramount Kennels. North Hat- 

lc.y. Quebec. 

BOSTONS I Easy monthly payments] 
Circulars, <dlmc). "Sentreo.’' Royal Oak. 

blichEjiia n. 

OREaT bancs — Dependable guards. CMhE- 
panlonB, — Pups *25.04. PlCtlirei free. Kfli- 

tnar Daiiery. stone ■ Mqijni;aui. Gep 

LIVINO' Xmas gifts are hnest — Saint 
Bernard puppies. Dime brings phatograpnic 
prosppct-us. Rayal Kenn el?. -CUftay^ N. V. 

BEAUTIFUL Pure white police dogs. 
Anson la Keimols. N, Dak. 



FOLXTRT AND F.lRIVt StTFLIES 



LEADING Turk-ej.' magazine, devoted ex- 
elusively to turkey raisin y:. Hyplains new- 
est meiheds. 11.00 III year. Turkey World, 

Desk 5&. M ount Mor re fill nqja, 

MAKE Money ■with poultry. Read Amer- 
ica'* leading poultry nbagaidne for la tost 
intormqtlon. Three years 11.40; nine 
mpptl'Lt 2ae. Poultry Tribune, Dept. E-B3, 
Mount Morris. III. 



TREES, snRtrna. rOOTB. herbs 



JUST Out! W&rld’s greatest ’■Harballat 
Almajiic.” Beautifully i] lustra tad in uat- 
iiraE CPtPFX, CT-ontalns over 20D old- fash- 
ioned herb medicine rcclpCS for home mha. 
14c postpaid. Wat til do] Ear* I Botamca, 
ua W. 112th Bt.. Chicago, 



FAltXb AND FARDii; LANDS 



FARMS That pay In the Great Nortll- 
ern Railway ftETiCUltiiral empire, Mllllie- 
soia. North Dakota. Montaua. Idaho, 
WCistlEugtan. Oregon. Fertile Mack *01l. 
high producLlcm crops, grain, fruit, vege- 
tabios. la^d and livcst-OCk. Man? klncta of 
farm.s for fielcCtLon. Write for book on 
-Hate you prefer. E. B. iKjnqan. Dept. 
12S7. Q. N. R>'.. at. FauJ.Jtfjrin. 

GOVERNMENT Land— acre UP. in- 
formation alt slates 25c. Nal. Tax Service 
Httreau, 6Q0A Majestic Bldg..J ftrojlt; 

115 ACRES fadOh: IG cattle, horses, ma- 
chinery. r*bultry. hay. corn. -oat?!. Vegeta- 
ble's included: attractive l-rcam home, cow 
barn, granary, horsE bam; only milt vil- 
lage: income last year pctirly equals (iell- 
ing pri-CE; grand opportUlUtv, part down; 
page 13 free catalog supplement, Strout 
REBity, 255-P 4th AVc.. Nc^ ' York City. 

Live In New HampebErcl Mr?. Dwtha 
Hayas. Real Estate, Horrlngtcm. New 
Himi Kh If r 

FLORIDA Tok decid lands. Good fruit 
and farm land. Ten acres iflU.M. tS.M 
down. *5.44 month. Many oLhars. FlprJda 
Tax Deed Service. SDUTT Nebraska, Tampa. 
Florirtfl, 

40 ACRES. Near White River, unim- 
proved: iMultrv land. *e73-. a down, *5 
roonthlv. Free U*t and hteraturc. Hub- 
hard, Orosaman Bldg,. KaniLas City. 
Kftns. , 

GOOD Farnia available. Washington 
MlnneePtP. Idaho, WEstern Montana, t^e- 
gou. DependabEe crops. favorabSe climate. 
tVrlte f-or impartial a-dvicc. literature and 
list nl tvpical bargain*. Specify state, 
J. W. Hew, 119 Northern Paclrtc Ry.. 
6L Paul, Minn. 



FROFTT.^BLE OrCUr.VTlOVS 



HOW To cam money at hornet Big. frt'in 
book Lolls Inside Story— How hundred:* are 
earning cash raising mush reams in cellars, 
sheds, CTOSh paid for nil vai.?ett., Write to- 
day. United, 3S4B Lincoln avo.. Dent, fi-l, 
Chicago. 

BUTLD With r-oeS lor beauty. Kinks Lhab 
count. ekplAlns how. *2.04. crhestcr A. 
Rea ct. R outo 2 . .Fjulasw,. Va, 

"RUBBER Molds." Make them yourMrlf. 
Formulas. Instructions 25c. Ideal Sc C Vice. 
1 61 4. Park Ridge. 111. 

BUSINESS Proposition rcsil Wring mir- 
Tors, autoparts, rcdccto-rs. making chipped 
Blaas stBTLs, Write Sprinkle. Flater. i$4. 
Marian, Indiana, 



STANDARD Rabbit Journal. MlUori, 
Ponn a. Year 5Dc, sample dime, .suppllea. 

10,040 FORMULAS— 900 Page VOlucnt' 
most amazing yolue In years. SI. 50 pmL- 
pOld. Ideal Book Sfiop, 713 Park Ridge, 

III 

WHERE To sell cfiucellcd postage sLampd 
for cash. Information 15c. Sluav, 511 

Broadw ay. Joltcl. U|. _ 

READ Our war and oil ad under Busi- 
ness OlipOl'tlLllltLcS. ft's -worth answerinK. 
Roval KoVstOUa Enterprise. Box 142, Ber- 
ryvUle. Ar k. 

205 MONEYMAKlNO OPtwrtmUtlefi. 
Start own bujlnass. Home, ofHee, ete, 
Fatllcuiara free, StaEnfoid, 3762 -c Broad- 
way. Ni?i^ York. 

RAISE Mink. Dime lor generaf Infpr- 
Rtatlcm. Lontmans Fur Farm. Spangler. 

Pennft. 

g30 WEEKLY, Oror? mu.sbroo(n.S. Cel- 
lar. Shed. We buy 3Gc Ih. Mr. H. made 
*2T4 spare time. World's largest CPmnony 
Of Its kind. 40 page book free. Mush- 
rooms. DepL 7D1, 2014 Second. Seattle. 

wash. ^ _ 

MEN — Women, operate "Specially Candy 
Factory" homo. a]i or spare time. Steady 
Incomp. (Our 3Iat year.] Hlllyer Raga- 
dale. Inc . ,_praw er 62. ESaC Orange. N. J. 

MONEY In rabbits and cavics. Wc buy 
and put you In touch a'lLli PLher markets. 
Catalog and copy df magazine ibc. Or 
Send 25c for book catalog and prlcr^ Llat 
and year's aubscrtptlon to the AmErlean 
Small Stock. Farmer. Stahl, Box 1, Hulmea 

Farit. Mo 

EARN Money in your EparE tim^ takmg 
subscript iPhS f-0 Popular Meohanloa, Uu- 
IJmited possibilities, every family a pros- 
pect. Easy to aelj. Homis paid in addition 
to liberal comnriaslon. Send postcard for 
further details toda.v. Circulation Dept., 
Popular M(Khanica Magazine. IPO B. On- 
tario Bt-. Chicago. 



BCM>KS, FERTDD1C,%LB, PICTtRES. 
FDKTCARns 



EXCELLENT Profits taking subscrip- 
tions — 2500 magazines. AgeiKa eonficten- 
biEil CAtalPg. complete starting isuppUets 
® I onroe. jir M*] iu> . V,. 

REAL Cpmic pp.'iL carda. Bend 2^ tgr 
ten. HEnr y- N. Koat, Liberty, N. V. 

‘"SOCilTl America Needs Vcni” booklet 
OP how to apply fpr emplovment. 2,ic; coin. 
Boijth American Azsn,. 202Q NlcoUet. Mm- 
neapollE. Minn. 

BEND 14c fReftindnblel for catalog 
ing 254 books nl bargain prices. Boi 4141, 
Ort&nflp. Florida. 

BOOKS — At 140''/ aavlngs. Catalog 3d. 
SbEClaltlFE. Box £43, WatefbUiy, COn n. 

BOOK Bargain.^! catalogues free, WTite: 
Old Prof's Book Shop. BlS Arcadia Court. 
Fonliae. Mich. 

BECRET Of psychic power. Key to real 
eUCeeSE. 15 cents. Staver Brothers, 164S 
Bo-. Weadoefc, Saginaw, Michigan. 



MAGIC TRICKS, PUZZLE.-^, 
JOKER NOVELTIES 



AMA^R And mystify! Catalon 5D0 pock- 
et'Parlgr tvieks l4c, Profe^aiion at catalog 
lOe. Lyle Douglas, Station A-5, Ualtaa, 
Texas. 



HOUSE 01 IPM mysteries! Prof P3^ Lonal 
magic! Pocket tricks! Jokes! Puzzles 1 
Novelties! Two bJg surprise catalogs! Both 
Jlluatrated! Both tgr 20c! La-trsoit Vick 
Co., Dcpl. P14, Queens Village, N. V, 

AMaZING, Curious novelty with cata- 
logue, 14c. Walnut Bpreialty, Everett,. 

^U5E^ , ^ 

EHTERfAIN With magic f' Catalog 3u0 
esstlv learned tricks lOe. ProfessJopa! cat- 
alog 14c. Lvit lyouifL^. stAtion a - 5. Dai- 
las. Texas. 



FREE Magic aer indicator. Mall mart, 
BpK 37., Grjy.id Tork^ 

USED Magical apparatus bought and 
sold. Waldmann. 332 ’East 77. New York. 

SQO Magic Tricka in wonderfully Illus- 
trated catalog only 14c! PrrJeaslonal cat^ 
nlpg IPc. Lyle Douglas, Station A- 5, Dal-- 
las. Tex&.s. 

flP4 WORTH Of trlcts for 50c. Frofen- 
sional secrets exposed 1 Now you can per- 
form tho magic; that has thrilled large 
uudicnces. Send 54c loday. P.O. Box 130, 
Arkfliuflw. Wja. 
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POPULAR MECHANICS ADVERTISING SECTION 



A iTiajilcian. Lartfc l9rO'fus]:OT)&l 
mtaloirafi qI latest tricitif 2iC. paid 

for complete Tarbel! maffLC CDUrse.!i. Write, 
_lTe]an(1, C^IOS Horth Di-airboru, ^lc&ir&- 

MAGICIAN5’ Headquarlcrs ■fprOfmEoin- 
als and bltifttoursl. t'nprmaiia EtcCfc. trtc);!;, 
books, suppllt^. etc, -ClevEr book. "Hod- 
ertl MatiC’' and latest mammotTi aoo papa 
profoJtslona] ratnlPiraa. '25c, Kanter's 13D9 
Walnut. t*hl]ad.fllphla. 

MAC 1C. Mind reading. tajiS|;r learned. 
Particulars free. Browne. Bm 2T2. Du- 
luth, Minn, 

LEARN VantritoquiEm, 3C Stamp bilnES 
particulars. Smith. 801 DlRelow. PeoriA. 
llHnnis. 

LAROE Mttffid catalog 35c. Hundreds df 
tricks. Chlcaao Mdfftc Company. 2309 N. 
Mason Av enue. Chuago, 

E.ARN Money in any crowd. Call namea 
•of atratigrrs. telt nnspoten quaatlons. Prp- 
feASionnt courae mind reading, spirit writ- 
ing. etc.. SI. Henderson, 341. San 
nernardlno. Calif 



WORLD'S LatBCfit mafflc Shop prafea- 
slnna] catalDg. 28c, IIOEden, 330 W. 42nd 
at.. New TorL 



c AMUS^EN TEEtT AINMES T 



PLAYS. OpcrClLfl,S. mtmtcal comedies, 
complete mlnstri'i tlrst- parts with sontf 
pfoaranui, bl&cktace itfcitR., eaudevkllc acts. 
iBonolMS. dlfttoBis. recitations, Juvenile 
pltU'3 and ShPRE^. musical rcadinas. i^nter- 
talnments. make-up goods' Catalog free. 
T. E, Den I sou & CO., ^03 N. Wabash. 
Dept. 11, Chicago. 



MONEY Makers for oruanlzatlcras. Bingo 
KaniOS. punoh card-i. wheels, etc. Catalog. 
WarNqrCP. Conimicut, R. I. 



SELL Vour pahIPl Particulars 3q Elamp, 
Trend Qamea. Highland Park. lU. 

HOW To dlfllk talt — Completf! instruc- 
tfon in this fewclnating form of entertain- 
ment. by a fa tnoiLfI pnclesEiuna]. EhuWs 
how to draw trick olclurefl. arrangie a pro- 
gram. &3 original llliistraticms shoWlhg 
now pietures are started and compicti'd— 
all aure-hre hlt^, lnq|ude!> humorous talk 
for delivery while drawing. Ptiitpaid. (1. 
T, 3. Denifion A4 Company, Sft3 N, Wabash. 
D<mt. ti6. Chicago. Illcncd.!!, 



OLn ST.4MPS W.^LNTED 



J 'WILL Pay sim.wi each for i624 ic 
green Frankhll stamps, rotary perforated 
elevnn H||I> to El.tlOU.M each unused). Ecnd 
fio for large illustrated folder showing 
amarJng prices paid. Vemon Baker, 
444PM- IS. Elyria. OhiOL 



^T.lSiiP COLLECTING 



FREE! Xitiaii present to yout Aiu IS 
alampi VOU select from our JCmna approval. 
Just send names, adetrewea 3 active col- 
lector!, slK* your collection and 3c postage. 
Ranser Stamp Co.. L>ept, B. Box 2547, 
Dai las, Texas. 



FREE. Threo aoU: Four beautiful DeVP 
Bolivia f animals), complete set CSeOhO- 
.Slovakia fleglonnaircs),. scarce set Ecuador 
■1 Olympics). 3end 3c postage today and re- 
oufst our famous U. £J. and foreign “Potir 
3tay Approval^," Kessels, Tucsem. Ariz. 

ANNOUNCEMENT. We will send free 
th^ nf'W. enlarged editi'On of what we be- 
lieve Lo be the most inieraitting book e\'cr 
written about alamps. Title “Famoais. 
Stamps and Their Stories.'" Else: CO pages, 
Tllti^irntlohSl OVer 300. Bihdtngl dclUitti. 
Printed on fine paper. It is so elegant in 
ap warn nee that it will grace any library. 
Did yuii know that Abraham Lincoln, waa 
an honorary citizen of tbc Republic ot Ean 
Marino ubd that his portruLti is on fwo 
stamps or that count rv’ Did you know 
that Columbia (sj^ued the largest stamps 
in the world and that Bwlt^eyland has a 
stamp which ia sold only from, n trayellng 
omnibiia? Th'Cse and hundreds pf Other 
stamps Eire fully Illustrated and their sto- 
rins. Luid. Nothing like it has ever been at- 
tomptod. This book is more fascinating 
than fiction, more thrilling than a movie 
and more jnstructive than years of &tudy. 
We wlJ] send It Free lor 5c mailing expensed 
but only t<j really ^.erious approval appli- 
cants, loir^ther with a fine approval selec- 
tion. Approval Headquartetfi, Dlobus 
Stamp Company, 2flB - 4th AvettUe New 
York City, Dept. 201, 



SENSATIONAL Combination ftHcrl Big 
packet I OS all dlNcrcnt including Qrcen- 
land (new country). Congo. ManchUkuO, 
Costa Rica triangle, dir- mails, commemo- 
ratlvea, giant diamond -shaped stamp. H 
United Stalest Oumplete set United States' 
telegraph:!, cataloging 20c. scarce set Si- 
beria eatnlogin# 50e, Packet British col- 
onies inctudlng Dwallor. Ryberahad, 
Eorma I new country J, Jubilee and. corona- 
tions. Total caraiog price over J3.£M)r Ev- 
erything for only 5c to approval npplicantv I 
World-Wide Blamp CJompah)', Deparlmcnt 

fiQO. Camden. New York. ^ 

500 MIXED, Bi-COlOfS. colpnlaLt, etc., 
l^e, Approval a. Macek, Ma dlaon , Il Tin uis. 

^LUMBUE Crossing AtianllC. Set to 
approval applicants for pOGtugc, 'Vincent 

Lee, 4 Ayr. Brwklinc. Mass. 

OEKMaNV Latest mint comrade JSsUi), 
12 stampR, CDcnplptc fi&c. SOott's 1940 CAta- 
Jegue {3. SO postpaid In U. B. Ohiy. Admiral 
Stamp Cd., 135-21 Hillside Ave., Richmond 

H.iil. N._Y^ _ . _ 

'U. S. Mint. PulaslEl. Ic Pan-American 
Pilcher, Penn. ,45c. with Sc parka free. 

McOlay, Altadena, California. 

TREE— 30 U, 3. coiumemo«Ulves. air- 
malLs, old l-iauea. etc. , all different, t-0 aP’ 
prcval appllcantfl enclcalnc pgstage. George 
Hagedorn, 1621 Rutland, Cincinnati. Ohl^ 
FINE Approvals, freiilT filled hooka and 
slieets. Tell me what you want and l will 
£^nd It. MlUoD Eklhcicr, 306 'East Fourth, 

Lon e Beach, Cali f. 

RIQT Cf colors packet Includes 2 large 
multi-colored Ecuador ConBCJtuticne, 3 
Philippines (Rizal), 3 beautilul triangles, 
plus stamps from Andorra. Monaco. Sene- 
gal, Ivory Coast, Puiuna, Angola. Etstonla, 
Occanica, TiinieiA. ITkrainia, Cape Verde, 
KOUang Tcheoii. New Caledonia. 'Victoria. 
This bizarre Osscrlmect af over 20 difler- 
ent -sump!i conuilnlhg pictorials and com- 
m#morfttiv« will be alveii as a nircmlum 
to collectors who Jich’d only Be for our big 
value IDD different packet, McLoughlln. 

North Ave.. 'Meridra j_Conh;^ 

5 BEAUTIPUL and packet plus 2 

premiuma lor 3c with apprcTaLi. 'Mail- 
mart. Box. 27, Grand Central, New York. 
N, Y._^^ 

NEW Stamps! 30 dllTerent CDlorfu:! used 
fcrtlgn latest issu-cs— 25c. 'W. Torgasen, 
Tcancc k. W. J. 

A REAL Bargain, 200 g|l different fny- 
Cigh and GO dlfTcrcnt XJ. S. stamps — our 
pamphlet on to Make a Stump Col- 

leqLion Properly' and OUT big bargain list 
of sets, packets and album — all for only 
18c. Qticen City Stamp Js Coin Company, 
R oom 3G. 604 Race Street, Cincinnati, O. 

CANNIBALAND— Brltlah Splammi Is- 
lands, genuine Baden, Liberian Bongo, 
fantastic Manchukun. Cayman Rianffi 
beauty. tB 'U, 6., bitarre Negri Scmhilan. 
TurkFi Caicos. Everything 3c with approv- 
als. 'Viking, 1-3 Hanson Floco, Brooklyn. 
N. T, 

united Stales stamps oh approval. Big 
dL-icoonts. Ptec prcRilams. Stamp Co>.. 
452 Broadwj^, Alba ny, MeW York. 

*0 STAMPS Free With upprovaLs. Leo. 
S53 North Mart el. Lcs Ah gelcs, California. 

mo ?. s. sc 1804 1809 triangles, 3Ao 
Archibald Parker. 336 Brackett, Portland. 
MBlne. 

nude Ducheaa (Spain). Hindenburg 
zeppehn, 5c approvals. BtlUltcs. Berne, 
N. Y. ^ 

UNPICKED MlklUrcL 40c pound. 100 
U. B. revenues on doeum^hts — lOci (llH)— 
Sac.'i Vttnvporhi a. HyndPian. Fen n a. 

GAMBLE. Huge ailCtlPh purchases bro- 
ken into H.oo lota. Enormous value. 
Worldwide teFitimqrUals. HtlRhes, Queens 
JM . . Bourne m nu t h, Eng land, 

21 mENCH ColonieB, picfoTlaJa, gets of 
5 each IIDB) for 3Bc. French, 241 Euclid, 
Clev 'c land: 

MAKE Money selling stamps. Erickson, 
736 Cottage . SftlJI t_ Pau l, Minnesota. 

50 FREE IraOr Tran, etOr PoataKC IC. 
Album 3C. Bullard. 2BS Northampton, 
to u^^tsS^ 

ATTRACTIVE Wholesale approvals. Ref- 
crcrtcca. Fuld. Dickmann Building, 
S t. Louis, Missouri. 

BEAUTIFUL Roumanian packet, ac. 
Approvals. Ward, Box, 592. 'Vancouver, 
WflAh. 



YEMEN — 3 Varieties 5e with apnrovals. 
LeDuc, Baint Petersburg, Florida, 



RUB31AN Mint sot irtt. with price-lists. 
Leater. 1314 N. Btfl fit., Philadelphia, 
Fenna. 

1199 DIFFER^T Stamps DOT tpsJd S3. 00'. 

Ace, 6 4 03 Bccman, Dallaa, Tejag. 

FREUANCEL Approvals, 5 different 
preaictentlals for 3C to appllCfintS. Qicr- 

hart, Baltimore, Ohio. 

MEXICAN Revolution lasue and 16Q f Or- 
el gh stAinpS 3-C approval applicants only. 

Quality gtaiupa, E nglewood. Colorado. 

lOOO MIXED Foreign "25cr Well worth 
sorting lur values. Flaza Stamp Co,, 

Santa Fe. N. Mex: 

MEXICAN Dollar bill and IDE) different 
foreign stamps lOc, Nfigl^S, 346 NoUh 
13th, Reading, Penng. 

TWENTY Commemoratlves onlv 5c. Ap- 
prav ate, Lucaa. Five B roadway, New York. 

THOUBANDB Of unuaual *temm. cor- 
TEctly numbered, mounted by country. Ic 
l a 5c. Foy, IW Ray St.. Freeport. N, y, 

IS OBSOLETE u. s. Bc approvals. 

La J olla stamp Co., La Jolla . Ca lif. 

A^RO V ALB ^ Writs for particulars, 
fLobdcll), 625 So. iBth. Salem, Oregon, 

BUILD Collections new way. iflfl to 500 
fttampa every week. Year's membership 
detaila, 115 different selected Stamps 35 1 
Pacific Stamp. 315 Wheeler a t-. Seattle. 

175 tl. S. commemorauvea, etc., lOc. 500 
3gc. P O. BOit 457. Newark, N. J. 

n. S. •CDmmcmoratlV'Ba — 42 different. 25e, 
Crystal Stamp Co„ Racine. W la. 

Up B. mlsatoh mixture. 5oc pound. 
Stamps, Box 84, Racine, Wla. 

STAMP Collections wanted, cash nald. 
N. Barcus. 3787 Longfellow, Detroit. Ml-ch, 

lond worldwide stamp mixture 35c. 

MDn)ar. 154S W a vsrl y, _pinclnnati, Ohio. 

STAMP Catalogue freer New revised 
edition. Giant Dfty-page duartcrly listing 
alhunui. auppUfi«. CanadEana. Newfoiind- 
laniU. United fitatea. neiy issues., foreJgtu 
and Pictorials. I]lUjStta.tiorui galore r Em- 
pire Stamp Company, Dept. PM, Toroalo, 
Canada. 

25 TRA NSC AUC ASIA IDC, Approval up- 
plicant!! only, "Watt Sochor, 1)4 OlrilWOOd 
Av e., M ercha ntvllle . New Jersey. 

43 DIFFERENT CzEchaslavakLa. 3c with 
approvals. Prarce. 2933 NW13, Oklahoma 
City. Oklaho ma. 

I FIRST) Slamps 10 countries 3c. Ap- 
pro vals, Fost-Zegel, Wlndhflm, N. Y. 

lOOO GOOD 'Mixed 25c. Includes valoahle 
rise packet. DcMera. Box 1033. Mllwau- 
ee , W^cotisi n. 

25 DIFFERENT Alrmalla or 50 different 
U. 3. pestage 12e. Perforation gaugs free. 
ATthiJ r McFft dden. Mt. Rainier. Md. 

WRITE For aampTe selection “Yellow 
Jacket Approvals." Buckey, Ludtoa^ Build- 
ing. Dayt o n. Ohio. 

FIFTY Different U. 8- ten cents, 
Ma mpe, 4 204 N o. WgJcqitt. Ch icago, 

59 ANIMA1,B. Railroads, BhiiWr tnaps, 
etc, 19c with approvala, Buchanan. BOX 
4Q, Col lege Point. N, Y, 

FREE So Different atampg Jf yffU re- 
quest approvaLa, 3c poatage. World Btamp 
Co.. Flint, Mich. 

SHEPARD Stamp News, pne year lOc, 
ISO North Wacker Drive, Chicago. 



FREEl World's smallest triangle. Bo- 
livia trlangJo, bicolored diamond. Jubilee, 
Devils l.sland. Conso. Danzig. Tuntala, 
Boudan, West Indies, Bcuthaeaa, Asia, Af- 
rica, IdOzambEnue. Br. Cols.. plctorisLq, 
commemorativea, oir mails, bioolors, per- 
foration fiEAtiee. millimeter scale. Fostai^e 
3c- Approvals. Davldwn. 2297-6E. Salt 
Lake. Utah. 

NEW. 9 . If interested In knowing hpv to 
operate a stamp business, get "Bjatem 
Eugscatlons." Complete Information, 50c. 
Threltall. Box OBH- D. Phi la dclpbla. 

UNBELIEVABLE r'" UoUection United 
States 225 different stamps, Scotts value 
over SIO.OD. Guaranteed satislaction. Bend 
SI. 90. Franklin, 225 PranfclinH Rochester. 
N, Y^ 

U. S, ffc l9tG Airmail tisedl. catalottue 
75c for only 25c. U. S. or foreign appiw- 
als With each order, W. C, Phillips, 750 
Main St., KartfOrd. COhn. 

BRITISH Coloiilesi 100 different 25 c, 39 

mint 45c. Ouay^s. 592a EUgln. Pitt-^burgh, 
Penna, 
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WORLD'S iwHLity tofltther with 

ijactct &r over 3M diflereni stanius liidud- 
inif scarce BelfftSTi (ram cocfimetKiorallre 
(aaL value Jubilees, coru'natLO'n . eU. 

Only 5c to approval appllcarttSL ElTU^LEn 
Bbamp CP., Pok 2^ 5- M. Qardnct . Mass. _ 
IS AlKM/ilLS, &c With apurnvttls. Ha- 
406B Victoria Dr., Vcuwauver, Cnn- 

ada. 

TfOU Like Gle'an. IneKpcnslve approv&Ss? 
We b^Ti'e thEm and to new appllcano we 
will send SO dillerclU beautiful larsc Sisied 
mint BlctQriaLa Jor only Se. Acme SUinip 
Company, DcpL. 1, BOX IDI. ‘WeatmoUTlt. 

F.Q-l Canad a. 

DISaUSTED? Try my approvals, ’^c 
up. BarRalna Ealore. premiums WllH pur- 

chme. VlscLiEi, 4;, S cotia^ JV-. 

SEE for Tournelf 1 20 diflcrttsi commciti- 
orallve!!. AL'hj U. 6. packet. Every thinE 3C 
witli barRaln approvals. Dolve. Box 4H6D, 

MinncapoliB. Min nCAOtft. 

WARTORN Roiand baraaio collection. 
lOff dtflerept only I5c. BU-rling flupplies, 

Toronto 5, Qnt. „ 

FINE UietJ U. B- army*nftvy Ific, bi- 
CttlteiUllaS parts 36e, ion different 

pre-cancelB 30c- Peter Wcltcrdiilst, Root- 

ford. It]. 

SO FREE irai. Iran. etc. PiKtase ic. 
Album 3c. Bullard. 2G0 Northatiipton, 

Boston. M a?5. 

110 DO STA^fP Free to approval appli- 
tanti. Foote. Orcciey, Webater 0 roves, 

MiSfeOL Lfl. _ 

STAMP "boa lers! Philatelic prlntlnif. 
Bumples free. Keeler print, 3832- W Osden, 

ChJo apO. 

WORLD'S Fair Ecuador. OrEEnland. Al- 
bania, Wipe rift. Monaco, Andorra. New 
MfturllanEa, Minueltm. etc. This ffl^clnat- 
JnR collection, aver 50 countries, bc with 
QDDrovftis. ftlaipp Gcrvicc. 53-B. Web- 
ater A v enue. Bra o fclyn. N. T. 

IMD U S superior arade. 25e. Slelber, 

3DG E. 131Hh, ErOliX. N Y. 

DEVILS Island'" DOflUtHul set of live 
atair.ps from this famous Franch penal 
colony. Set portrnyinfi: liJfltprlc Qrrflan. 
Acropolis, famous Corlntli Canal, Eel Of 
ID com memo fa time foundation of Rome, 
Plus prtckuse ^tamp-mnurts. watermark 
detector, stamp ^tpna!i. utid stump- wallet 
with perforation RauKC. All for iPc. Ap- 
provaLq. Bison Stamp Company. Lacta- 
wanna. H . Y 

BtG Packet free! Scarce PHndenburif 
seppehn which O'xplcdcd tiiid-uir. world's 
smallest trianale. Indo-Chinn air-mails. 
EaKlo and lion Ln morfal combat on new 
Italian Eas.t African. MoitftmbldllC (irlra-ffe. 
Liberian antciooc. 5&-Jfcar Old Ea.qtern 
HoumelEan! Canadian coronutlon and! !til^ 
ver JubllcL’. QJftiJt euamond' shaped stamp. 
Holy Lands packet. These and many more 
In thin thrill LiiR packaec to approval nppli- 
canta only 5c. B. FtLts Co.. Framlnehatn, 
Maaa. 

if. S 13T9 Issue! Scarce fie Lincoln 
stamp oataloalna tl.S5 fer Only $0 to ap- 
proval applicants. 'WTlte today! PricEllai 
free. Curhnn Stamp Company. OlQucester, 
Mass. 

TIBETAN Stamp frefi! <Jeuulne Tibet 
Stamp free with ^'complete country" col- 
JCOtlon (White Rus.i(a). stamps from Ar-^ 
mopla. Azerbaijan. Burina. TannucI TOLlVft 
and U^rainLa. Only &c to approval applt- 
cantfi. Oactua Approvals, BbX 1370-13, 
Tncaon. Arizona. 

FrEEI Nine desirable airmails. Ap- 
provals. Barker. 7H Market. San Traii- 
eisco . 

PREEJ Two coronation sets. PostaKC ac. 
Hobprts. 3tEP Eheure r blp. B ay City. Mtr1v. 

LIECHTENSTEIN Stamps. Beautirul. 
EuarcE, valuable. 50 different 5fiC. IDD dif- 
ferent Si- Mrs. Mutlcr-Plury. SChftJUl, 
L^c ClItcUsteln. 

six EIr Items! fJl Airmail ijncketi 
Riant and mtdjtct airmail stamp. Eeppelin 
stamp, etc. (2> Foiitfti packet: tiser, 
karuiatbo, kiwi. etc. t33 Trlanale and dla- 
mand-shaped stamps, f*) Slamp.q plclur- 
IriR tTUUSportatJCUl of malt, by dos sled, 
c&mcl. locoiuptlve. airplane. <S> Kimts and 
dictators packet; Mussolini, Keotal Ala- 
turk. murdered czar, etc. Stranfse 

lands packet: Greenland (now country!), 
Djibouti, Manchiikuo. Palcstlno. etc. All 
far 5c to appraval applicants! Maynard 
Sund mUn. P t^t. C . Bristol. COntl. 

lU.fMlD VARIETIES Ic each! Gordon 
Das-'lson. BoK 5fi9. Manchester. , N. H. 



150 GOOD Mlsedl JoTeiBn sumps, 3c. 
Elvin Stanton. Wlantic. Conn. 

CANNON! Set Ol SUmpfl shawlnff am- 
pon. ErlnR sCiUad. cavalry charRO and 30D 
other diciertrtit siftimiKs, unly fOc tu ap- 
prot'al applicants. L. R. Reich Stamp Co., 
^47 tC cnmore, Chicag o, 

FREE. U. B. 51, >2. Sii and t5 Ktamps. 
Unbeatable (J. S. approvals. Nelson, 
Rob e rt Street, St. Paul. Mirm. 

3Q& DIFFERENT 20cr 10*0 f5C1 2000 
52. SO. Fred Onken. fiJO 7 9th fl t.. Broolilyn. 

1*00 ^fIXED u. fl., 15c. Forci#n apprav- 
als. Freon iu m s. Lee, BridRcport. N- V . _ 

UNITED States stamps on appraval. 
Coormemorative, airmails. I9th Century 
Isauea, parcel post, revenues, etc. BarRSill 
liska with cacti Selection. Wo have an ex- 
tensive stock, correctly classified, reason- 
ably priced, ^'uthern Stamps, BOX T*A. 
Miami . Florida. 

SILVER Jubilee Spuyanirs. Third set of 
twenty beautiful aiamps issued by Irleh 
Hospitals" Trust. Dublin. Specimen sheet 
free of ebarwe to all wtltlhR to Mr. J. 
O'Sheehan, E>cpftrtment P, M. 13, EarLsfurt 
Terrace, Dublin. Irela nd, 

QUEEREST Stamp JMOket: Mozambique, 
Japan. China, SOfulll. Albania, many oth- 
ers— 5c to approval bltyer.q, R. M. stamp 
Co., Box 330P. Port Cheater. N. Y. 

aBK Fur my lamou; ’aC approvali. 
Olivo Alvps. Guftdft lu.De. Caht. 

APPROVAL Sheets. Ono to three cent.':. 
Fr^erick B. Driver, 2009 Finance EldR'., 
Philadelphia. Peun a. . 

FREE—Choo-qe any country 1*0 packet— 
5c POStaRe — approi-als. Victoria Stamp 
. Lcmdijn, 4 . C a n ft d ft . 

WHOLESALE Dealei-'s CfttalM. fllu!:- 
tvated. Poataee Sc. Fraitk'S. <*00 Ohal- 
Rrovc, BaltLmorc. Md, 

''HOW To Make Muncy ih Stampi" 5*C 
» topy. Waltenq. Milburn Avc.. Maple- 
d'oodj. N. _j._ 

FREE— Itlstl-U. fl. constitutional antt 
Will ROKera aet to approval Appli cants. 
Charles cleave! and, *Di3 North Humphrey, 
Oak Park, Illinois. 

SIX Dollars for Oc! 3DD different Stamps 
feat, price $G) only *c with approvals. 
Tatbgm Btamp Co.. S pfiliRfleld-3*. 'Masa, 

THREE SeLq for three cent stamp! Jftclc 
Ho'utzdale, Pcnna. 

FREE — From every continent. 15E dlller- 
opt. atrmaila, trlanHlo. tommemoratlves. 
pletoriata, many U. G. and others, with Ic 
approval^. Bend 5c for pou.taiKc and bAii- 
dllnit, Ace Gtamps, Euclid Arcade, Cleve- 
land, Ohio, 

4*.nfK) VARIETIES Flrat quality stamps 
available on approvals He up. Repre- 
aentative selection OP request. Adults 
Onl>', FKelFWSn Stump Co.. Vineland, 
N. J. 

UNITED SUtea— 15 different, frauee, 
h!nne.4. prIceMat i*c. Np approvals. Scl- 
depherE, Baroda. MlCih 

wnOf,ESALE Gupplchichti to dealers 
for lOc poE:taite, Hundreds ol bargalTia. 
Orossman StampcO, 1*2 WtSt 42nd. New 
York. 

Cl ANT Packet 2*0 all diJIcreilt from 
Africa, South America, Asia. South Sea 
Inlands, etc. Includes world's smalleac 
stamp; tdanxle and dlamOTld-shaped 
stamps; animal Stamps. NlcarJicua "Will 
RoflCTH" alrinalh many others- Aizo packet- 
IT dltferent United States IcataloRlnR 5*c1 
— all obsolete. includlnR 54 denomination, 
commemoratives, etc. Total cate Loruc price 
over 55.00! Every thlnR lOr only 5c to ap- 
proval applicants! MvstlC Stamp Cotn- 
Pfltiv.. Dent , ■BQ-N,_Canideh, _Nfw_y ork. 

SD DIFTERENT. Fine U. B. IncludlPg 
pc-rforallon gftUftC. 1*C With anprcvalfl. The 
stamp shop. SD9 Holland Bldi;., iBC- Louis, 
MO. 

PENNY Approvals, that satisfy. MeJl 
Gronberg, Box 541 1 -F, Fhllaaefphia, 
Bentia . 

AIRMAILS And commemoratives. 25 dif- 
ferent. includl ne Cdlumblaiu. Panama - 
rpclflc. FtUflon Zeppelin, etc., only Sc wdtli 
exceptionally line United Gtates and for- 
ciftn approvals. Marco Stamp Co., Bps. 
B3B. San Fra ncisco. C alif. 

UNITED States Itlualrated iwaeieaf cat- 
aloR, Sl.Db. Send postaRC for tree United 
States price list, prr cancel list. Stanley 
Gibbons, 39 -F Park Row, New York. 



2EK) DIFFERENT lOe. Biff 60* RPprav- 
bLs.. Govcrt Stamp, 3fli State, JftochaaCfrt 

N. Y. 

BRAZIL, 5D DlHerent lOc'with borcBin 
approvals. Davla, Gilver Lake. in-d. 

AeE“Por cur WMdtrful Mie cent approv- 
als. Prospect Gtamp Co., 225 Broadfiew, 

Toronto. Caoada. 

WEEKLY Stamp majtailoe. thirlMH 
weeks. l*c. Stamp Journal, Kfilamazbc, 

Mich. „ 

STAMP Deolars, your Ol here will brliijt 
wonderful return^. Ask me for proof, 
P. W, Johnson, Manaaer, ClftMifled Adver-- 
tlsing, Popular Mechanics Magazme, 2** 
E. Ontario St.. Chicaao. 



RARE COINS 



OLD Money w'anted. Will pay 510*. 0* 
for 1091 dime, S. mint. 55P on for 1*13 Lib- 
erty head nickel inflt buffalo h Big premi- 
ums paid for all rare coln.1. Send lc for 
large coin fOldcV, May mean much profit 
to you. Numismatic Cn.. Dept. 2fl. Fort 
^^rth. .Texaa^ 

Tax Tokens — Complete official current 
set fsi) fUty dents. itUnoi.T profvisionals 
twelve tl.D&. Harco. 3)2 w. HarrlaCHl. Al- 

buqiirrq uc. NCW M exion. 

10 Canadian "coins and medal 51.00. 
Par k Coin Sho p . Win nipeg. ^ 

INDIAN Head penny. Coin Uat 1*0. 
■Charliw: Banker. Se lina. Kansas, ^ 

GET Profit and pleasure In coUectlng 
old coiPFl. Send l*c for 66 page lliuatraEcd 
coin caffllcm. You'll be delighted with it. 
Send for it now. B. Max Mehl. 37& Mrhl 
Budding, Port Worth. Texas, Largost rare 
coin Eslabhshmrnt 111 LT. B. Established 
3fl years. _ 

” JEFFERSON Nlcketn, l&3a, P-D-E mints, 
uncirculated, set of three 25c. SelllnR' price 
list fr-cC. Aoe Stamp, Euclid Arcade, 
Cleveland. Ohio. ^ 

15 DIFFERENT CbllOS 25c. Otto Odde- 
hon, Qi'erland Station . St, Lonifl, Mo. 

COIN Collectors' llltislrated catalog of 
celh$. boo^ and ucecSsPtics lOc. Jamea 
RondaJ.L 4 07 South Dearbo r n. Ch icago. _ 

COIN Coflector.q — Read ‘■’The Numisma- 
tist.'' Monthly maRauinc cohtalnlnK ne'WB 
and features on coins, medals, and paper 
money, F^ibliahed by The Amerloan Jnu- 
niLs,matlc AssocLatluh, Six months tnal 
subscription 51.50: Jiample copy 3do, Writd 
far descriptive circular. Room 22a, 9* 
Livingst on St. . n rook lyn ^:_Y; . 

BRILLIANT uncirculated 1935 B. or D. 
Lincoln cent With new price llBt l*c. 
Monterey Money Mart, Beverly Hllla, Calif. 

193*-S UNCIRCULATED Cent and eaU 
alog l*C. Landon, *01 Lucerne. Los An- 
gfilp.q. __ 

RARE U. B. . foroiRn coins, war medals. 
Catalogue 160, Monffellc, Colorado Springs, 


COMMEMORATI'VE Hall dollara.. Lin- 
coln. stone Mountain, Oregon, Teiba. 
Cleveland. Kentucky. Gan Diego. Lang Is- 
land. El. 54 each. Illustrated catalogue 
No. 14. 25o. Norman ShUltE. SilE Lake, 
Utah. 

FREE! Foreian coin, banknote, luid 
largo illuatratcd coin catalogue. Bmd 4c 
postage. Coin approvals sent. Tatham 
Coinco. BpfinsIlfld-lBfr. Mass, 

E5 to S64D Eooh paid for hundrcdlB of 
old or odd coins.. Keep all until posted. 
Many very valuable. Send 10 centa for Il- 
lustrated Coin Vnhlfr Book. 4X*. Oumran- 
teed buy me and selling pricoa. 31 year* in 
business. Coin Exchange. Box 5. Lo Boy. 
N, Y, 



ttORmEH AND COLLECT ION ij 



ACTUAL ForciRti fpnw gettinR scarce) 
and U. 3. airline bag gage stickers. Send 
25c for package of 15. International Bag- 
gacoBtieker Exchange, 41 EeuE 42-nd Street, 
New York City. 

MATCH Book cover album mcunls MO 
wEtnout pa.qte. Information 3c. Adams 
SaEe.Fi. Dept. 2S, State Tower, SyraciLSC, 
N, Y, 



RXCH.ANOE Your duplicate stamps, 
match covers, etc. with collectors every- 
where. Dime brlmss list, r Mention Rob- 
by. V aseretary. Box 2l6C. Denver. Cole. 

UNUSED Book match covers. 10* all 
difl'erant. 5I.0D. Free list. Charles Edcl- 
mun, I311C East 84, UJevelnnd, Ohio. 
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POPULAR MECHANICS ADVERTISING SECTION 



PHOTO FIMSHINO 



KOLL £ bsauLifijl enlAiRt-^ 

mEntG 2 to fl Limos dcckclcd cdtjCk 

iia dr 2£c coin. Reprinu. ^ «Ach. 

Add PhdtaB , 2M Aster 5 U.. Bos ton . 

S5MM. D^velopfid and enlarff^ 

to Extra pipssy prlnlH il. 30. Anj 

6 or B roEI 5^. pnlariremont coupons. 

Ail worit ffuarantefd. K^Jso. Box: 549-Bia, 
Inffiewood. Californ ia. 

PhotnKTaphic , KreotiPtf 
cardR 2Q ipr El.CtO. Bamplo. Hhct 20 re-^ 
prints iici Sl.tlOl Rolls devel- 

oped, 2 prints of each necaLk'e SSe! Qual.^ 
ity Buaranteed — prompt B-Erviccl Ptet IP all - 
lilir cdiitainEr.q, prlc? li&t. Mcrcpry SUl- 

dJps, O-ldS N, IJoartiorn, ChicsEO^ 

HIGHEST Class photo flnisKine. We paE 
fine ffralii deveioper. Any sire roll deifel- 
oped and printed and two fnlantemejilB 
2sc. One dcMEcil reprints and two eniarne- 
ments 3Bc. Try tis pdcc. Helen Art Phptp 

Serv ice. AiiMiny. New Torn. 

DOUBLE- QUICK 3erVtCe! HOll aeiiel- 
O^d l& VelExS. prlntsf or B prints 2 enlarffo-r 
mejit-i 25c. ChicanP FhPlO Lftlj,. Box 3, 

.South Ch icago. JllinojSj^ 

20 (11G> SIZE Or smaller) reprints 
50 for 50c. An? 6 pr 0 Expotutc roll fllm 
rtfivelop-'d find t*o prints eatH necatlve 
25e, Send for free maillnn envelope, price 
list. Star Photo aervieo, J-20 w. Jackson 

iv d . . ChEcasev 

TEcjHNipfNISiJ — aSinm,. 3d ExposurE 
rolls Ane erain developed and perfectly 
enlarged lo 2*i,"xi^i'‘' bIpssv prints, 15e. 
New exclusive methods and equipment 
malte tills low price iwMlUlc, Cartfidffe 
reloaded with Eastman Plus X . 25c One 
duy service, ga ti^f action ipia ran teed or 
money haelc. Wrlt.e far postpaid mailins 
baps and Jnlormntlon, TechniilnLiih LAbo- 
£aJori' ■ 100- A Lexingtap. RpchcaLpr. N. T. 

TWO NolU developed, printed, ifte trial. 
Mpdprn Photo. PlBlstov. New. iiantpsiiij!^ 
VOUH Favorite film enlarpreri iSc. frOm 
phpt<B lOe extra. Qrrenc BcrvlCt, 11 

St. M arliS Fl JCe. New York Citv . 

^f<y^I6N Picture studio technicians^ 
Process voiqr toIE. 5 In Otir taboratory, Eipht 
BeiLuLitpne prints find two Artoite prafe!;- 
SlOttal enlarBetnent3 — 2Sc. Latest desiirn 
ptIPto Chriatnia .1 cards, i^ample ICIc, Hol- 

minls. ^1350. Hally wqpd,_Ca]lfornlB. 

35MM. ftOLis Developed tree, 
Cnlareementa. eKppiiures ()4. IB ex- 
TMKUrcs 6 De — reprints 4e. Send roll and 
money today. Minipix, Dept, S12, IQO N, 
LfiBal l r. Chicago. 

FREE — Befintlfut Bsip enlarBeiU'ent and 
COEorinR Information If you send neRalivo 
nnd Itki Postaire, Llfetone. K-39, Des 
Mqinei. Iowa. 



SPECIALIZING 35mm. Rolls hne erxEn 
developed. 3G ertlArRemcnh! 3^'jtx5 Sl.OA. 
CartridEC reloaded 35o. Photoshop, Linton, 
ir<l. 

SIX Opplea any photo, propt, ctrawfpe. 
25c. Photo Laborator i es, Y ak Lmi, W ash. 

OIL CalprloK ph atoBrapha a faacInatLni^ 
hobby or profitable fausinesa. Learn at 
home bv easy xtmpliHed method. Previous 
OKperlence un necessary, Send; for free In- 
fortnation and renulreraenLs, National Arc 
School, 3B01 KHcbiRan Avenue, Dept. 3439, 
_Ch 

COMPLETE Developins — printlnB outfits 
12.55. CiQcnyrell'bi. 204 QrilEn, Atlanta., 
Gfl. 

BEAtTTlFTJL Photo^Taphic Christmas 
Cards, 7fjc docien. Send i[he and neffailvc 
for sample. Heiich SUidlM, HarrSsiSHirs, 
Penna _ _ _ 

PHOTO Mill, im media Le service [ Nb 
delay! Ubll developed, careluliy printed 
and ell alee ol two beautiful 5x7 nrofeaslbn^ 
a1 cnlfirsements, one tinted cnELiritemenc. 
or eislit renrlnts— for 3ce coin. Reurints 
2c each. The Phpm MlU, Sax 659-12, Mln- 
ncnppTia, Minnesota . 

2Q liEPHiNTS asc, iOD— Sil.op., Roll de- 
yelpped l'& prints 25c. 5x'j enlarfrementa 
lOC, 3--25c. NardEfcoK. 4 MayWOOd, Illinois. 

PRKE — Roll developed oniv plus beauti- 
ful photPitraphlc Christmas card from bnt 
negative if Vbu Include this ad with IDO 
postage. Fllmcrart. J-35. Dts Malnca , Iowa. 

3SMM. SUFER X, So evpQsurea SSp, 
Bend cxnptv cartridge. Pilmshop, Linton., 
ind . 

BiiQ Enlargement in a'ibum m.sd 
d07. Send nCKaUveS. McKinney. G541 
O^ark, ChlcfiGO. 



PR^E Fhotoerauhic Chrlstimu card from 
bejit negative If ypu include stamp. 2o re- 
prints 25e: mo — Ei.OO. Roll developed, 

three prints each. 25c. Or, 10 prlPt^ ana 
two bcButifu] enlargements 2Sc. Lifetone, 

G-35, Dgs M uinea, Ipw a, 

FILM Developing bargains t Hurry! 
BaVel Write lOr free safety mailers find 
details. Mbderh Studios, Dept. FM, 

LaCrofise, W Ls. 

QUALITY Since IBBS — one day service. 
Roll develoned, 3 BfllElantone prints eaeli 
negative I5c, ftxio enlargement ceuppn. 
10 Teprlntu 2Sc. 30 Phoiogcaphic Chrlat- 
mfi£ Carde from vour negative si.OOi 5 d — 
S2.D5. Willard ^tlldtpa, Box 3S35-A, Cleve- 

land, Ohio, 

PHOTOGRAPme Christmas foldefs, 
cards, e.a]endarE. Write for elrcuLar or 
oend negative and 25e for samples. Ideal 

Piie tCB. Box 2255. PatCrabn. N. J. 

EIGHT SLlvortone gloss enlfireenpenla or 
eight prlnta and two enlarflementg. Sfic. 

Ma Vf al r. B ox 261-K, Toledo. Ohio. 

ROLL Deveioped, B prlhta all enlarged 
to dbuble size. 2Sc, T,fl-^oc, Enlaraed re- 
prints 4e. Arteraft KtuOiga. Bpx 35Ba-A, 

Clevela nd. QfaJa. 

SO REPHlNTfj 25c. IW Reprints il.OO, 
Rolls developed. 2 prints each nefrative, 
25c. Ney PhoLasnap s, Rlrtsville, Missouri. 

ENLARGEMENT Frpm each picture Oh 
your roll 25c. Lifelike enlargements bting- 
iriR out the best in your pictures. High 
duality, fust service, low price, an unbeat- 
able rombi nation. Cut Rate Photos. Dept- 

E-4, Jan esT] lie. WlsctmfilrL. 

PROFES6TONAL, Ovarnlsht service. De- 
veloped, printed. 2 enlargements, 25c. 
Fcto-servlee. 1943 M arlow. TQ.Ic db. Ohio. 

TWO Prints from each picture on VPUT 
roll 25c. Your pictures will .■ipeak vplumea 
when flni.sht-d by our expert craftsmen. 
One dav service. Nineteen yeftrs expr’ri- 
ence. Len.'i Phgtos, Dept. J-4, Janes villa, 

WL^cpnatn. 

ROLL Developed B prints and two en- 
largemcnta 23c. HeautlfUJ photographic 
Christmas cards or calendars from your 
liegativsE, 4 for 2Se: i7. il.W). envelopes 
Included. Young Photo Service, 405-C 

Albany, N. Y. 

BETTER Photo flnlihJng. Eight expo- 
.-iure rolt.1 dcyeloued and printed S5e. 
Moors atudlofi, Atstead. Ne w Hftm psMrL-. 

BETTER Colored ChJArgemenU. 5x7. S5c. 
C fttlln Film service. Catlln. inin ais, _ 

EMhOSSEP ChrtaCmos cards, includirg 
envelopes, from your own neflfitlVc £0C 
dbZeh. Minimum 4 for 25c. ^Im Cfihltol 
_Scryiee._Boi 504_, R bchea ter. Mew Varl;, 

LARjARORAPH Reprints; Five Sk 7 en- 
largements 25e. Cardinal Phatoa. Summit, 
N J, 



FDR The discriminating amateur^Rblls 
developed 2 prints each. 25c. Reprints 3o. 
Superior worlitnanslilp. Same day service, 
PBTamuiint Co... 337 E. gand at.. New York, 

IMMEDIATE Scrvi«l Better pictures, 
Sixteen ffiiarantoed prints frnm roll. 25 cl 
O ne eolbrect or two plain enlargCIbCnts and 
e guaranteed prlnta. SSc cola. Special 1 
Coupon for 6x10 enlargement given with 
every Wbfth f^Odah finishing. Any 34 
exposure. 35 lum. filni dne- grain developed; 
and each good negative cnlatffiid to 3l4 
prints for only (l.DU, 3x4 roprinte, 4c 0*ch. 
One day service. Details and mallero free 
on repucst. American fihldllK. DePt. 23, 
lACrttesc. Wis. 



ROLL Developed. i6 guaranteed prints, 
B5c. Smart Phot o. Winona. Mlnneapt^^ 

PROMPT Service — □tiaiantecd wort. 
Two beautiful portrait type doubleWelght 
enlargements, eight neverfadc gloss prints, 
each rpl] 2Sc, Dtibuque Film Service. Du- 
bupii e, Iciwa. 

PROMPT Beriice — Quality wort; 3 
benutilul douMewelght. gloss enlargements, 
S gijurantfied neverfade prints each roll, 
25c. Ex cel PhotoR, Dubuque. Ibwa, _ 

ROLLS Developed, two crlnts each and 
two free entargemEnt coupcmi, 25c; re- 
prlnts. 2c each; 100 or more, Ic. Bummera' 
^tud!_q. Unlonvillq. Mo. 

THREE Prints each good negative In 
roll 350. Reprints 3c. Fred D. Eastman, 
Bo de. Iowa. 

LIFE Phptb flnlEhing lasts a life time. 
Roll developed, B prints, S enlareement£ 
2Sc, Reprints Hi'C, Life Photo*. Hutchln- 
aon, Kansas. 

16 PRINTS With roll 2Sc. ’ 16 rsprlnts 
25c. Hex Photfi. Offden, Utah, 



ONE wide border eiUtnEsed eh- 

larirement or one 5 hT hapd cdlorcd en- 
largement with each roll developed and 6 
prints 2$c, 3$ exposure roll developed and 
3fl 3\'4i4i.i enlarpments Si. 35. 15 expo- 

sure roll 75q, VldoT, 331-P HenneplD, 
Minneapolis, Minn. 

ROLL Developed and 6 beautiful Yelox 
glossy prints 25c coin or stampa. Reprints 
3e each. PbtoprLat Service. Raanotc, Va. 

TWO Gl oesy enlorBementS . 1 ealured 

with roll 15c, A rbor Service . 10. JollBt, TIL 

CANDID Special. 35mm. rolls enlarged 
to 3t^x4'=^2H 11.00. lemm. rolls 

3’,ii4>4 reprints 3c. Brown Photo Com- 
pany, fa 10-0 1 E^E raon, MlnuBapolla , Minn. 

GUARANTEED. Roll devclep-wl. 10 

S rluts 25c, 30 print* 25c. Quality Photo, 
utchliLson. Kansas. 



CAMKRAU, PHOTO fSUPPLlES 



MEXICO? Wanted: your name and ad- 
<]reM for literature and nrices of finest 
German earner fi-4. bJnbCUiar.i. mpviRa. Foto 
Mantel. Apartadd 1469 Ven, CaTranza 11. 
Mexico City, Mo. lOS. 

CAMERAS And supplies. Free illustrat- 
ed catalog listing everything photographic 
— still and mu vie cameras, lllmii. Icnstyj-™ 
at Lrumundpus savingE. Hundreds of bar- 
gains, nex' and lued. All guaranteed. We 
take yaur old eamera or equipment in 
trade. Write now fur your free copy of OUr 
lieWett mohey-savlng bargain 
out! Limited edition. Hurryl Central 
Camera Co., j: P hotographic Headquarters 
slnee ]0av), 230 3. Wabash. Dept. L-16Z, 
ChLcaeq,_Ill. 

MAKE Money in photugraphy. Lea'H 
quickly at home. Easy plan. Previous UK- 
perlence unnecH?Sisary. Cernmon school ed- 
ucation aumclcnl. Interesting booklet and 
requirement* free, American School of 
Photography. 3601 Mkeblgun Avenue, Dept- 
343 ». Chicago. 

CaMERaB. Enlargers, on time. Bee ad- 
vertisement under Motiun Pteturra. Mo- 
gLtli's. 

FROM The great atocka of Ba.^a. you cap 
buy aii>‘ camera, lens, at bargajn prieas. 
W’tite. All cameras carry 14-day money 
back guBrantee. 36 years of leadership. 
Dept. AG. Bom Camera Company. IT? W. 
Madison SL^ Chicago. Illlivola. __ 

MAKE Money with your camera. New 
book tell* how. 4& pas«. 50c. Popular 
Mechanics Presw. Room rC351. 200 E. Oli- 
tari n ftl., Chicago. 

FREE ■ -Guide to everyth irtg photofraph- 
ic. New ltt40 camera catalog -hand book J usE 
issued. 64 pagea uontakning over 2D00 
Items. 3f>0 pictures. Latest camera med- 
et*, new prices. New aceeasciries — CDlarg- 
en, lens, dark room needa. movie cameras, 
etc. Also used camera bargains. Liberal 
allowance for your old eotiipment. Send 
fer free catalog today. Abe Cohen's Ex- 
change, for 30 yeara '"The House of Phu- 
tced'aphlc Yalues.'' Dept. C2, 142 Fulton 
gt.. N ew Yorli. l^Y; 

STUDIO Backgrounds revuhitionlze your 
pictures. Prorefltiuiml resulU. Coat 
doilam, can make hundreds! Write far free 
literature. NO-5tltch Mfg. Co., Long Li- 
land City. Ne w York. 

MaKk photographic Christmas cards as 
easily ap rantact prints T OUT negative as- 
sortment Includen u) Chrifttfoas greetings 
and S decoiatiuns with comniete insmio 
tlons. Paper negatives 41.02. Film nega- 
tives Including 4 seasonable photographs 
42. fH). Merit Photo Service, Elpmlleld, 
N. J. 



CAMERA Repairing. Bellows made to 
order, j^hutters repaired. Bellows made to 
fit all standard cameras! United Camera 
Co,. Inc,. A-I515 Belmont. Chicago. 

ENLAROFR tl.59. Enlarges eight times 
size of amall negativeiS. Fully guaranteed. 
Para mount 3a lea Company. SO Dudley 
Street. Boston. Moss. 



HAVE You a camera? 3end ten eepta 
for recem number of our big magazine 
showing how to make better pictures and 
earn mpnoj. American Photography, IIS 
Cnhiera House. Boston, IT, Mfiiu. 



CAMERAg Filma, pgppr 25'^' tO 35^ 
discount. Paramount Fhgtg Division. 327 
Eas t 9?nd 3t. . New York. 

Make PhfltograpKy Pav. n™ boot. 
21.20. Popular Mechanics, 200 E. Ontario 
Chicago. 
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MOTION FIOrURES ANP SOrNO 
KUOIFMENT 



UAKOAINSE Lite Df Ctirist. tallknc, 
sldfinr. ShorL subj^cits. Porutble piroj^^ 
tore. W^SL^rn FJJms.^ 1D18 Wabasn Ave- 

fiLie. C hLcpgQ, 

NEWS Pbbt^jrS' PUm ]«<a Iiuike 

mpne?. 3&jnm. Cftmeraa up; 16mm. 
tS.9El up; 3Smm. HUidltorjum pr^Ji^ct^^rs 
ffom *S7 M; sipund sisa.ao: I6(npi projec- 
tPrs 145. gP; auund £99. &D. Pf'&i&fla-'vn Cii,m- 
traai tn9, S&.os. $s.ss. xcuius sarirainewE 

Tree Mw rull'B. 64 WusL 48th , Wi?w Vort^ 

MOVIE Tltte auts -ioci w(K>d 'letters 4nd 
(N>nterlDR Ruldc. ExceptipnaJ ansles po&- 
sabte. t?Cimpletf. liramark, InC.^ 26 

West 10th Street. Vork.. 

CHRISTMAS Movie, lOO rt,. 1 6mm. 
(1.7&, 50 ftr Bmm. ftUr. Prt-c IJAVifliHl UsLs. 

HM« Movies, Box 216, Etusloai. Fe nna 

TlTUf^i; REoucst 10-Smni. cataloirui?- 

Orblt . SuTisEt. Holly goo d. C*l^r 

'8MM-JGMM. Varieties. A'rts. Home 

Movies, Box B2. Cin ctnn .ittl. Ohio. 

BARGAINS I Silent i^mnt. niKK. Pro- 
h.'Ctotn. Pemsey. 1223 Berkley', VouPffs- 

town. Oh io. 

UNUEHAL 8mm. Movies, SOC On. Llstuc. 

Impor t. i97\. relmlra. Vt. Y. 

UAROAiN' PrlcoS oil All fllm^ — fit an? 
projector, Waltio Films, &0 k CSneln* 

nati. 

EXCHANOR Your 16iiliii. IRms, Com- 
plete Inlormatlan 3c. Arnett, 449 Weber. 

TIo ua, Qliia. _ 

PARTE Reniilr sfttes. rent-iL-:. World 
Film Enterprises. 630 5th Ave., New York. 

SSM.M, BAfKalrL* — Westerna, cottlrdk'S, 
Jersey Films. 3079 RictiEsind. LaXewood, 

ptilo. 

HOME Movie and still wulnmenl. Vie- 
tor Film BetvJce, L itchfield Minn^ 

WAB Films, IC. discount. &'l6mm. 
IJ.'its. Paragon, Bok 453. Meriden. _Conn._ 

5AVE1 CotaloffUE] Bulk film! Write! 
Fenn-Croft. Box 423-ML. Willi anoJiport. 
Fen nsylvanla. 

FREE I Write Jqr Clnescicen Magtialne. 
lifltest film news. Movies Ol movlo etara! 
Bailey PilEns. Dept. Y-3, 1651 Coomo. Hoh 
lywood. 

TUT-E Klim, lOti' $1.00. Title literature 
free. Cine Shun. 1S12B Plediiioiit. Charlesi' 
ton, W. Vb 

35MM. SOUHO Silent bargains. Lblts. 
^ft] fle rara. Bll9 flouLh SL L otiJs, ChifciijiQ. 

’e-16-3BMM. SILENT, SoimEi. eompieto 
aubleots t3. Odd reels Sl.4d. Lists. Not- 
matt'fi. 31^13 Straps!;. Br ooklyn. New York . 

dMM-icMM. Biirealn^. Free [-.AiaioB. 
Movie Shop. 83B E rOftii WAT . Bei'onne. W. J. 

‘i—i 6 M M. EOUWD ' ppoJ wtorM--ti 4$. no., 
Ros hon. State rti eatfC, Fitt-MsurgM. Penna. 

GENERA Moine flints Efriuh stock I lor 
aU earner ASn Bave SO'Ji. Free imrgAln elr- 
CUla t^ Genera Comnsny. Davenport. iQWft. 

3SMM. SOCND Films. ■proJecCorri.. am- 
nllliEra. S.O F. neVrj^, complete ilSll.Cia. 
Kirk 31^ Prlvlng Part, Rochester, NeW 
Yort, 

e-]6MM. FILMS. Latest release Euro- 
pean Tvar Actual bcunbinK by land-Sek- 
£liy. Loves [ prices. Man? Otiior sUb]i.'!Ct£. 
Films rented everywhere. Trades jtccentecl. 
Free illustrated catwIOfilie fwllh sample 
Him lOfil. Garden EHchangc. 3|7 West 

.Mtl>,.Nfw Vort 

6MM.. 16MM. and 35iPm. Hlms, barsalli 
lists 3c. CLlflcrd HoHman, 57 Broud. Al- 
tjflnv. H. Y. 

FILM: Art satnnlc. lOo; Others. IL'itS 

free. Good will Com pany, Jack-scm. TH.uin. 

CAflH For late ‘'Fitma'' 16mm. mcvlc 
p roieftcir. Box 61 G, Mount Horeb, W^is. 

16MM. VELOTEX. Perfect oiildoar film. 
100 Et rPlU 11.95 includtiiff fref proce-t^iJriE. 
^mnle free, Vetotex Laboratories. etm-G, 

fiiurv. ipfitane 

BEADED Scfi'cns oasSEv madeE Free 
directions, with beads covering 4'x5\ ji.oo, 
Finest. fl 11:9. Gard. Bax 416-F, Madlaun 
Bauare Btatlen, New Yqrk. 

"SA-NTA GLaUS I.S Coming." A real 
Christmas Him for your chlEdren. Charlie 
Chaplin Jn "The Properly Man,'' It's 
funny ! Ifiinm. 30O Tl, iTSO, Htnm. icio ft. 

Huy tor ypurSfU er Christmas giv- 
ing, Royal Home Movies. 42T MeLi'n^e. 
Boston. Mbss. 



TITLES From, Holly wood. 6 and IG mm. 
25 ktoCk hbCkKrOunds, Up to 8 Ivords. 4 for 
M. Crcnivn Titles, 1150 HO. La Brea. Hal- 

lywDOd. Calif. 

SOUND, 8imn. mms, 

equipment, snnplles. reasonable. i^tAte re- 
q Lii r^‘tIle tils. Bend for price list. Nu-Art 
Films, Inc., 146 West 46 St.. HCW York 

City. 

TaLICLE Shorts $3.60 reel. Programs 
rented $7.56 two nights. Slmnson. 1275 

South Broadway, Dayton , Ohio. 

JG 35MM. FilniS. List 5~d. Bednot, 5306 

s. Tftirtiftn. Chica go. 

"“money Maker! -‘The World 'a Greatest 
Passion Play,'' 16mm. and 3Gmm. Sound 
or silent. Purchase or rent, superior than 
OtH^rommeripiii play. Write Hemenway 
Film Co., 37F Church Blrcet, Boston. 
Mass. 

"1JAS& Says: Write to Cine headonarfer-t 
for G6-paqe Cine Barga Ingram No. 240. 
8mm,, 16mm.. 35miri. BiEent and SDund, 
Edulpment to gladden the heart ol ama- 

t. Eur or nralesElonal, including the fnmona 

16mm. sound an dim RCA camera, exclu- 
sive distributors. Write for copy ol thJa 
great book, it's free, to motion picture 
heiidq«arter& for an yeant. Drpt. A. Bass 
Camera Gompani'. 179 Vf. Madison St.^ 
Chicago., llllnolit. 

BARGAINS! Gnim.. Itlmm. . free litera- 
ture. Either. P-T39, Boylsion^ Boston, 
Mas.-;. 

b'UARAMTEED SMM. 24xhoyr rever>;al 
processing. Double 6mm. . 45c. Bmglp. 25c, 
Cnivex 15c. Eso-S. 3945 Central, Kansas 

Cltij. M issouri. 

MOVIE Film. Dfivalop yqijriiolf. Unlyex. 
Eastman, olc- Cbomical i^amptes iSo. Eiaw 
him wholoaak. Lake Camera EKOtiange, 

Gary. Ind. 

15^ TO 25 7f Discount cm £{]|] pp tnovle 
cameras. Free circular, Paramount CO-. 
327 E, S2nd St,. New York City, 



RADIOS, SLTrLfES, INSTRUCTION 



TUNE In world wide radio stations. 
Thrilling hobby. Radex Magazine helps 
you with compIctE world atalion.^; lists, 
arllClea. Rogtilnrly S5e. Introductory pfiOc 
15c cnpyL Rafl^a, Teanect. N, J, 
b’aTTeW lifldlM— sa.'yfi up. I '.'i-o-valt. 
Homq agt^nts wanted. Catalog free, 
Marco. F. KajmjftB C ity, Md. 

"'Radios' ’’( 4. 95' 'Up. ah tvpfs. Save to 
. Agents user propoGltlon. Catnlog 
free, Autocrat-A, 3855 N, Hamilton, Chi- 

capo, lit 

TELEVISION ■ Tubes; , disks, niotors. 
Arthur Pphl, 482>i_ Merritt, petrolL Mich, 
“HAbYofi" Wholesale: Airmakra. Wllsaii 

Radio. 26Qg W. 3rd. MllWs ukca. 

ItADib Engineering., broadcasting, avia- 
tion and police radio, iverv icing . marine 
and Morse telegraphy taught IhorouKhly. 
AH tspeasts low. Catalog fm?. Dodge's 

Xa^ ti tUtC. ArnfS St., Valparaiso. Ind. 

SBNll Pgr free giant iiigney aaving radio 
and nhonggraph record caLaloPUt. uminxl 
Radio Company, IQ66-M, Newark. N. J. 



MUSIC AND 31USICAL INSTRUMENTS 



HAWAIIAN Gullaf tflUKht new easy 
method. World’s rtnesl home study ecu rse. 
Konolulu CoiPwrvaCdry. Dept. lO. :2ias 
Pay ne Avenue, Cievetand, QhlO- _ 

JAZZ Piano Ic^iibns. Radio styles, 
^rsklne. B16 East l«h 51.. Oakhjmd. CalU. 

ciGNO WRITERS — ""Agentis'. new s'alefl 
plan. Nailoi'Liil hlnale-D, 5113 SixLcrnthn 
Oakland, Calif. 

SONGWRltEHi^: Send for free booklet 
giving truth about aongwriting opportunl- 
tEes. Allied Music, Dept. L33'1S', Carew 
TaW ef, Cinci nn atl. Ohio. 

sbNOWRl'TERS, Varoe qr mufjic, Br|l- 
11a nl pppurtunity. Write immadiately, 
VanbUtch, B-23, RpCkhttven, Kentucky, 

MUSICAL SL-ttEng, radio publication 
free Da not send material. Write tlrsi to 
Norman Spencer. NUtslc Publisher. Studio 
FM. nj w . 45th SL. Hew York City. 

SONG Vmm3R3~Mjl f iteti lig, ’ COIrtiJ^lng. 
I’ree booklet, write inday. Songwriters 
In!;t1tur.e. 1234-C Br oadway. Nev^Vork 

SONG WRITING And aellins flecrela. In- 
structive book $1. Liberty Book.';, Syra- 
CuBo . N. V . _ 

PLAY’ Ewing Khltiir. Hot licks. Orches- 
iratiuns. EverV chord. 81.60. DlsliibulOr, 
gqit NiTiUi St,, S, e,. itoauoke, Va, 



MUSIC Oomnosed to words. Rhyming 
‘pamphlet on reciuest. Phemotfraph record- 
Jiig nr completed song.B. Band poem Tar 
caiisl deration. Keenan's Btudios, Dept. 
PM. Box 3J40. BridgepDrt. Conn, 
"S0NGWR,1T£R&-Sead Prikiiia] pooms 
— AmrrtCu’a flmeal service. Variety, Dept. 

H, Salem. Indiana^ 

MUSICIANS! Learn modern muitc ar- 
ranging. Complete l&-les.v5it couree. Sl.60. 
Guaranteed. Melodic Music Methods. 

P.Q. Box 13 P7, Now Orleans^ Ia 

SONGWRITERS! Outstanding, ama^ng 
oTIer. HlbbelCr. C-5, 2157 N. Avor.s, Chi- 

Cflita. 

DUG-FLEJf Beerts for cEbrlnets. and 
saigiphonea eliminate your reed trouhlcs. 
Write for circular. Duo-Flex RocdS, JSH 

1st Ave., Evans ville, Ind. 

PIANO By ear. Free booklet. Day-V- 
Way. Wootworth Building, Dcarl^rn., 

Michl gon,; 

SONGS — Arranged, revised by arranger 
■'If 1 Had My wav": "Carolina Moon''; 
Dthera. Send fgr details. Harold Potter. 

16]6tPl Broadway, Hew York. ^ 

SIMPLIFIED Swing courses! Aoeordign, 
aaXQnlibne. ClarlArt. trumpet. Write 
Swjngmaater, 1269-N BeudeL East OlcvC- 

land. Ohio. 

MUSIC Composed to tvords. Wondaiful 
nro.Ppii!lt-l!Jh- Bmiei' B ros.. Oshkoah. Wls. 

WHITE ^hga. Big money and rcpuca- 
Uou. Write fur inf umiatimi. J. Gardan 
Pub. Co., 201 N Hovne. Ave.. Chlcagp. 

WANTRD! Lyrics, melodies for songs. 
We arrange, publisli. sell. Buperlar Song 

gtudio-i. Fas-saic N. _ _ 

gONGWTi ITERS: Send your poem today 
for Immediate consideration. Richard 
Broth rra. 34 Woods BtiildJng. Chicago. 

SONG Writers, Send for publishing 
agreement, McKinley Music Puhllghcrs. 

J501 E. 55 th St,. Ch.Ecag.n.. 

SONG Poems Wanted. Free cxaminatEon. 
Bend pgems to McNeil. Master of Music, 
51 9 -PM gp, A lexAnd rlft. Angelas. Cal if. 

PIANO, Self InatrudUiML Play Within 
an hour. $1.06. Popular Mechanics, 206 
E. Ontario St., Chicago. 



HrSINESS OPPORTUMTIES 



FORDS Portable HammermLlI operatora 
make fekUlarly weekly net Barninga, SiO. 
S7a, SI 06 and more. Fords' eiclualVe mo- 
tajisca Impregnator gives operators biff 
coim>etltire advantage. Ko'uloment may 
be nurchaaed 25'";- down, baiance from 
earnings. Write for parUcLtlars about thia 
mfE. sure, nrofltahfe vcar- round buslnesa, 
Mjers snerman company, 1426 I3th, 
Strcator.J.ljlnois.^ 

JS7 WAYS To make monej', in home or 
office, bus I ness of your own. Pull narric' 
Il1ar«j free. Elite Co. . 214 Grand St., New 
York, 

START A letter shop, Fifteen lesso-TUT 
t1. no^tPaJd, Literature free. Ostlln Lat- 
ter g ervloe, 1334 - 7th Are., Moline. HE. 

SELL Auellon, bankrupt clothing har- 
ifaliis from home, store or auto. Experi- 
ence unnecessary. £hoes 16c pair. Men's, 
bovfl' buILb, overcoats 75c. DreaSCs 25c. 
Wholesale catalog free. BargAlrui galore. 
Superior Jobbing, 1350-PJ Jen'er^nn. CIB- 
cagp. 

HOW And Where to obtain caoilal lutlr 
explained, free pHrllculars. Stnr Service, 
Wapakeneti|._ph lo..^ 

BIG Money hutalllng burglar nlurmsl 
Homes, stores, cto. Simple Illustrated In- 
structions, One dollar. U‘al venal. 2608 
IBth Ave,. Loit An a ej es^CAtlL 

''RUBBER Molds." Make them yourself. 
FormulftA. instructions 25e. Ideal Service, 
R-12. Fa rk Hidge. III . 

POPCORN Machines, carmel crisp, crlsp- 
eltcs-. chcosi: Coat, potato Chips. Long 
Eakins, 3035-M High fit., BpriKfflleld. OhlQL 

OUlCK Income ! Fost-grawlrtg bitBlne&s 
crefl.te.4 lB.itfng Independence: nn canvass- 
Inp. Servlea. Drawer 339-5, EuHe, Mont. 

EARN Steady Irwin e with ''rnuU’' of 
neanpt. gum and amu.'iement machines. 
Hmall capeial rixiulrcd. Robbins Cu.^ 
II41P DeKEilb Avenue, Brooklyn, New 
York. 

M. kf. Earned G367 three Weeks, raising 
mtl;^brontn5 m cellar! Lxceptlopal, but 
your eeljar, shed perhaps .'.LiiablG. We buy 
eropa. Book free. United, 3846 Lincoln 
Ave., Dept. 02, Chicago. 



42A 



POPULAR MECHANICS ADVERTISING SECTION 



COLLECT Acewnta bj mall. S2.00 brlBBS 
Eulhcle'nt Icirms and IniSLruCLicn^ t4 
3'aur own proflLablc biisbnesb. Tttc Col- 

lectoT, Box 2 65. Znnca Ur . OJlIiO. 

AMBITION Lan't enouBli, But action 
will tniild j/ouir own busln'ess. Be Inde- 
ppndenL. E&£v lO IWEln. -^tfiady, nal sell- 
inii. YtiUf tkriie l£ blERast JnTeatmcnt. 

Wrttn HLlC o Fr WjilCtS. St, Cioud.. 

MAKE ^ine needle plllom-s. adl daWrt- 
tdwn shdiH. gonr?’ profit! 10c tnatroettons. 
Ptiif PlJIOWfl., Box Rlilncbcck. fJ. Y . 

’ANNOXJNeiNQ NeW hfinlL- StlLtly coiirw 
in commercial bald dr. Good Add tof fiiri-- 
bILfQMS men. Nearly dep region proof hiisl- 
nESii. Common aciioDl EduCrtllOU ai.ifllcl.ent, 
Send lor free tradfclet '‘OpISOTtUinltles In 
the BalKlOR Industry'” and reaEiirements. 
NHikOhal EaUlnB institute. 3603 Michittan 

^venue. p_i?pL chlciHO; 

OPEKaTE PhonuRrapha, IcfitimntC 
amusement . vendlnii machindK. Amount 
Invented governs profits. BOX lifll. Jtock- 

ford. llllnoSs. 

SBLL Beautiful fur coats, copes. sCatfS 
and bolercA to jpur friends and make lOO'^r 
profit. Free cataloKUP- FoX Fur Co., 

Ens l ey, Ala. 

siOdEK FroflT.ii Make, eell sinKle Jn- 
RTedlom oroditcta Formula CHtalcR free. 

H KLnford. Vyayne, Fcnna. 

FORMULAS — Fast sclllna product?. 
Guaranteed. IiaOorAtorv toted. Lowest 
prices. Catalos free. Kcmlco, 511. Park 

Rlrtifc. III. 

PltKE Literature deflCrlbinR many money 
makinR plans. Brown PublLshiriK Co.> CID 
Bo Broadway^ Los AnRcto. Calif. 

mail Order taLiniPOR!? on 25c capital. 
llWlrudSoiui S5c coin. Kermcn, Bo.it G9+. 

F^C flteilo. Idaho, 

FASriNATINQ. Prontabfe ''FiSil'' serv- 
ice tauRht. Roulcaic. Station C. Pasadena, 

Cali fOrnlii. 

VOBR Own bii.iincAs! Scllina b>~ mull. 
DeLaLls free. Mtiplcs. 3418 South Marsh - 
Held . ChictiRo. Illinois. ^ 

POnMClL.AS— List iOc. OEcretle. 351fl 

Old Frerierjct Hoad Ba ltim or e, M B ryland. 

BUafN^SES For srt’ic. Mftliv addrossea. 
Dime brihci three OAtaloBuea. Kashflnder, 

Wichita. KarLSiw , 

TURN Tin CBus Inin nimuey at home. 
Bill profits. 25c C&SV Liis true Lions mulled. 
H. Chaney, 11 JG East Ifrth Street, Jack- 
son vill e _ _ 

WANTED Local piirchEisc aKcnts. CTuUi- 
taupua, 25 Chestnut Bt.. JameStuwa. N. V. 

CAFFTAL Ral.'ied bv Eimple methods. 
Financing explaliiod Bond si. 00 for ten 
money ral-’^luR plairs. Executive's Promo- 
tion Service. Washington, E>. C. 

POSITIONS Abroad ! Wc tn‘11 vets where 
they are, how to them Write today fpr 
reliable, aocuraie Information, A. Julius. 
A 0^ am In. Texa.s. 

WAYS. Start own mone.ymakinE 
bu 4 )nea.s, Select line not overcrowded. 
Particulars free. Stamford. 3762-b BioAd- 
wny. New Vprh. _ 

WIN Manevf PrlzeSl Bamplc eOhLest 
mawa^ine l(>q. Butler. Biraytton. MJm. 

Efj.ITE CollecUpn qf busLnesa plans, con- 
taiiis 13T tested plans and sCOiilS Of forimt- 
las. Start own businejis: home, office. 

Parliculara free. Elite Co.. 3H Grand Bl . 
Nr W _York.__^ 

START Prontablr buslneiis fit home. 
Make concrete jsrntuar.v, irarden furniture, 
vas«. bird bath.?, etc. No mRchJnery. 
Pays blR nroAts. EEpEriencc not rcouitCd. 
■Write at once for 1 nr crest In r lltcrflture. 
Popular Mechanics Prtfss. 041 St Clair Bt., 
^draep. 

■^^Otf'LL Lite rcsJIverlnit mirfots. alitO- 
partE. reflectors, ItlRblnK Chipped Rlasj 
siR-ns. Write Sprinkle. Flatet. 127. MariOU, 
Indiana. 

BTG Profit In mold makihif and ptfiStrr 
casEiofl. FEJolproar rubber Tremeudou? 
market. Simple ititerestihR work. II TKi on 
every dime inveili'd 34 base inilruetive 
booklet 3c stamp, Plastic Arta. Til Neely. 
Muncir. Tndlianii 

PROFITABLE Homc biiskneEiS. l&nsJly 
started Etcadv profits Detuilsi lOc. Home 
Service Bureau. BOX South tdmon- 

_tnn. Cunajlrt,. 

CASH NeWijpaper cllpinnp!. DetAlls, 
OalvJji ^ DT241, 2IJT' E W. Ne-w Yor 

"THE honl Til CointpR." Oet proofs, 
Qheal, 26 j, Duluth, MtnPOsotQ, 



BIO Money In candy, make and sell 
candy for Christmas.. 'Ten basic JormulAs. 
S.1.00. Ward Tome. 3480 W, 25 SL.. Clcve- 

1b art. Qhlp. _ ^ 

MAKE HousohoM product of lOD uae-i- 
Sell by mall or aaenta. spare enne. infor- 
ynsUo n fr.ee- R-lhot. BSU Ea.st 62n d, ChicaFO- 
^ MAKE S50-S100 Weekly! Show iuLkles 
In t-tiea t relfss communities. We furnlKh 
everyth Lnptt Eifperleoco unneceasary. Free 
cataioBue (with sample film lOel, Garden 

Each ap :i 1 7 W*fs t_SO|h , No w_YOrk^ 

START Mall order book bilSlItoS hOW 
way. Method thoroughly proven. Bub- 
stanElal SLiaplv SOUrec. Help bn RettInR 
started. Circular Irec. £. F. Pendleton, 

Whitmer. calif. ^ _ 

POSTCARD Addressed .^ocilo Bales, 
Bhreveporl, Lbuisluna, brings best propo- 

sHi on ever re ceive d. 

MAKE Your ovn. rubber nielda. Detetls 
free. June. IDI-B Breech. H olyo ke. Idas^ 
’increase Your "lacomr. Coiiiitlcas 
apare time Opportunities. tnuRuXine. BAER- 
pie IOC. KatE, 4304 North KimbalL dlu- 
oaao. 

ADVERTISE. Sell by mail. Write: 
Oopdall AKcncy, 828 Mpni-goiaery', San 

Francis co. 

make ArtlUrinl marble. Novel tie-?, 
flponi. pottery. Cement ^;ecrcts. Brdliapt 
sample 3c John A. Payn. 445 Grande 

Vista Avenue, Los Angeles, C alif. 

WANT More money? ""Sticcct.^ftil Sell- 
ihR Method.? Revealed r’ 2bc. Luty, 4831 

Di-’Qulndre. Deti^lL 

WONDERPtfL Sparatlme buslneaa. Fays 
amaSiiig proflCs. Unusual opportunity. 
InvcsLumte this new mOne^i'makor. BOX 

1893. Wldhtta. Kans^. 

SELL Bv mali! Inspiring, const niclJve, 
Instructive literature. Jay. U3?-o Ea?1 

6l?t. Chtc aRO. 

COMPILE And publish books without 
capital. DlKHliled biLSbne.?!$. Stamp for 
details. Wa.icher, 553$ Downer. Milwau- 
kee; 

WAR And Oil. War eouLpment must, have 
oil In rxceedlnglv large ouautltlcs. You 
sitoutd know hpw to save nnd make monej' 
concemipK oil at thl? time. We show you 
how to cash In. Leaitlmato. This js for 
you and you. For 25c: coin. Royal Keystona 
FhitifroriKe. hok 192, Derry v Hie. Ark. 

■ AJTE'R FrcE? Work home. 

S5D.OOO reported Itihde (csecpllousl-^full- 
timeJ Aiso’ war- time business man! Bx- 
necl ^UThrieel Natlonal-D, BK1Z40. San 
Dernnrdino. Callfornls. 

RADIOS; Motors; home workshop tools. 
Mailorder Elcetrit, Ti4 Boulii Dearborn, 

Chicapo. 

' '-SP.WW'tJPft" MOtOBTSTS Your pros- 
pective customers. Make. buy. sell. Hire 
.Rftleameh. agents. Free particulars, Orie- 
Jna], P.C>. Boy 1742, FfoustPU. Texafl. 

‘205 ' MONEYMAKIHO Opportunity' 
5 tart own buslncfts Hoine. omce. etc. 
Faeticuiars free, atamford. 3702- a Hroatl- 
wa y. Nea'^Yort^ 

AMBITIONS RcalleHi'd! EktEiL Income, 
better jobs Fascinating hobble#, happl- 
nEsaf Stamp for plans. Seekay, AURUSta, 
M aine. 



STEADY Job. If mechanically inclined. 
Eajiy work, good money, own bos-.';. Con pan, 
5 d 3 B.W. SECDud, Portland, Oregon. 

HANDY Men— Earn money home oper- 
ating Community “Fkx-lt" Shop. Stanord, 
Makanda . Illinois. 

MANUFAcTCRE New Rarden tool at 
homo. Big market. Dollar brings three 
tools postpaid. FdrllCUlars free. MoElmoyl, 
Qrpvevlile, N. J 

HELTB, Suspenders, mako’m and make 
money! Dandy ChrLitmaji gifts! Materlala 
supplied. Bample bolt 25P. ArtO Leather, 
40$ Jose ph Ave., Rochester. N. Y^. 

FUDI.TSH A magazine at home. Sample 
mag,'vdne dime. Devine, M92fl Wrtehtwood 
Ave . Chicago, 11 1 

BUSINESS OppnrlunHles I Catalog Iree. 
NfltlOhflt OppnrlunJty Catalog. 4KH B, 3S 
Av enue . Mi nneapo li!;. Minn. 

DON'T Buy formulas before reading 
November's bis free Fufomla MeasepRev’ 
Mllier'l chemical Laboratories, Tampa, 
Florida 

FTTOFTT With new products. Make, sell, 
repeat. Analvala. RcE-earch. Guamntned 
formulaj. Blfmest cntalag free. Nominal 
prices. Gibson Laboratory, Ohemlsta, 
BD- 1 H 2 Sunny&lde, Chicago. 



OPERATE ProfllDble "routc^’ four eom- 
partmert vendor#, Small investutenc 
Penny K|ps U33 tJhouteuu. et._Lousa. 

L UMLHOUS ' ” Paint — Bh Ln'es I U "da rk. 
Made easily- Bells quickly. Eig profits. 
Formula, mpnc.vmaking instructions. tl.DO, 
Generous sample, details. lOc. Gordon 
Ln&otatorlea. 1385- D Braadway, How York. 

SIGNS And showcards easily painted 
with letter pafterns. Write for Iree ,&am- 
pie. John Ruhn. D1330 Uontrkl Ave., Cbl- 
£agq.^ _ 

SOAP Making. Learn at home. Nd mA- 
Chluety needed. Posera, T-4545 Bartlett, 
MIltfAUkcF. tVis Consin. 

AMAifNG PtoJiti "BulldiiiR Home Cool- 
ers,-* Entirely new business, unlimited 
pcEsibilitles. Enormous demand. Expori- 
once not rcoulred. Tremendous opportu- 
nity to build big paying buElncss. lYrita 
today. Heim Mfg. Cp., Decatur, Texas, 

WANT MOT# bualnc«s! 3c daily opena 
Individual New York branch pfilce. Co- 
operatlvE Mall BervLce, 158 Lexington 
AVc.. New Y ork. 

bales MEN^Chir electric ffaTnkfurter 
grill .sells on alRlhl. esduilve territory. 
Write Miracle Appliance Compauy, Crei- 
sona, Penna. 

DON'T Write-'-Peraonal cpnCaetS Kot bet- 
ter result?. COR ltden Lilli agent will iprer- 
fnrm any service in Cl ilcaKO —bu?l per- 
sonal, unu-suql. Moderate fee, Matthews. 
Box 2Gft, Chica go. 

EXTRA DOliars fPr yml. Make-4elL 
Fragrantly tonaclous synthetic perfume. 
Mamifacturins ius-tnietlons tl.-OO. Per- 
feuner. 8920 Betty Way , Lcb_ A fiReJcs. 

START Ydiiir own biialncEa. Local or 
mall order. Purliculam. 3c stamp. Tum- 
sced. Box 314. Newport, Arkaiuas. 

BE Your gwp bo.??, 2$c brlnna valuable 
booklet of opporlynitlea. Circular for 
stamp. Otto, Box 984, Begoln, Wash, 

WE Help start, you in hiusineis, furnish. 
Ing outfits and instruction, operating 
“'Specialty Candy Factory" hgmE. Men- 
womm. Opportunity to earn gpod steady 
Lneotne, all or spare time. tOur 3lat year!. 
Dooklet free. W. Hilly er Ragadalo, ine.. 
Drawer 4, OriMigc. N. J. 

S3D WEEKLY. Grow mushrooma. Cel- 
lar. shed. We buy 35c lb. Mr D 
£3TP vparc time. World's largest company 
of Its kind. 40 page book free. Mush- 
rooma. Dept 701, 2010 Second, Srattlo, 
tVash , ^ 

AMBITIOUS McP— Make SS dailv. ^NeW 
profession. Start Immcdlalclv. No tan- 
vasfltpg. No frellina. Kenneth N. Coolte, 
Box 43, Sarnia. O ntario, 

MAIL Order buslnoss is your pppartunitiP. 
Many began amall, upw earn tliousanda 
yearly. Np peraonm] cnnlEOt. Boundleu 
opportunitian. Have had over 3$ Fears n- 
pCnenCe; will help you; succeed, Bond 3$0 
fur valuable bookleta, none free, B- 
Hrenlser. 357 S. glat, Philadelphia . 

WANTED— Factory repre5on.tftUyes for 
complete Turkish bath outfit for home use. 
LIkIiL. strcattillnFd. compact. Retails SQ.US. 
Write loff&y for ou,r proven sales ttlsm. 
Penpir-ator MIr. CO-. First and Utah. 
Tolcdp. Ohio. 



COLOR epnorete with chemicals, SUicco- 
Rook. CgmenL artistry. Ranehas. Wish- 
IhgwellS. Spin ednOrote pottery. ’Minia- 
ture coslleA. watermills. Coldglaae. water- 
paints. marbling, sami>le IOC. llollywMtl 
CementCraft, 8527 Wonderland. Hollywood. 
Callfomiu. 



LEARN Account oollcotlng. Good In- 
come: quick results. Intcrasilng folder 

free. National Collectors Ais^oclatlcin. 
Newark. Ohio. 



EARN Extra money at 'home. Increase 
vour income At hume bv new, simple 
Wentworth Tempera Color method. We In- 
.uruct you and atlv^pty you with work. 
Write today for irer; booklet. Wml^orth 
Pictorial Co., Ltd., Dept 3. Tfamllton. Ont. 

GOOD Favlnff business, piatinR autu 
parla. rofleclor-'+, bicyclrk. bath fixtures, 
mirror?, by late meinod BlhAll lUvcit- 
ment brlnga blR relurps, A permfUiCUl re- 
spectable businesR in your own cammLi- 
nlty. Free particulars and proofa, Gun- 
motal Co., Ave. H, Decatur, III, 

Idfl PROFTTABLR Mall order and local 
Plans. Gilbert Supply. 1187 Broadway. 
New York. ^ 

MAKE Money hv mnl]., the ivav we do. 
Free information. Manrood, P-llOT 
Broadway. New' York. 



POPULAR MJECHASICS ADVERTISING SECTION 
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MAHUPACnjHE From PtiDfphotene. 
deanine Auid Ic eallGn; bic&ch (ffitlon', 
hand awp 2c nound^ and ten fast eelJcTBr 
Sample 2&C. DeEaiiE fr«e. Westenu 40i 

CllmaK Bldg., ClTVcIaind . Q , ^ 

ADVEELTISEES! l.fiOb.DQO Mail order 
clrculatiaiir Inch advertieemeiic, $IE.40. 
"■oet reaultB."" 20 hrvspaptirs. 14 words. 
ja.Sd. Dicner-Dorsklnd. 14HP Br&adway, 

New York. 

JjIQUID Uarblc-^arL^Oue can uiakeE Col* 
orful. irlBisodl Mauldedn bmNhRd. £pra?td. 
Kubb^rlBNtLc tddUiditL ConiTHisttion Qborlng. 
Biff maucy Jn Uiese! Particulars free, 
MartletElntf SfrvtC'ft, Ed wardavillc. III. _ 

SUCCEED With Jf&ar producta. Uak'C- 
scll. Poriimlas. AdCurflL« anaLynea. Cata- 
lOK free, B. ThaxU^ Company, Washlniitoia, 

D, C 

I WAUt To send you proof oi the won- 

dcrlul pulling power of Popular uedhanics 
Mfttfaatne's classified pnijOS, V-fbat's yOOf 
propofllUon ? Write [he todav. F. W. John- 
AOIIil Manajrer Class! Red Adv^rtlsinat 2DQ 

E. O ntario 3t., Chioaeo , j 11.^^ 

DELAWARE Charters: Complete servloB 

436. Gubmittrd forms. CIlAS. O, Guyer. 

Irtc . Wil mington. D cL 

BELL By mall. Books, nOVeltlai. Bnr- 
saimf Biff nrofits! Particulars free. 
E. ElICO . W. Wells. Ch icaBOj 

CHARTERS: Delaware; beSt^ cheapest; 
free fornw. Colonial Charter Co.. Wif- 

n^nfftpn._D^L 

W^HERE To buy at lowest ‘Wtioleeale 
prices, information Iree. Yorena, Boi 
P-313. Ba yo nne, N. J. 

locii WATS to use ConcrcLc. send tor 
Jareo free J 1 lu^ tt'ated folder describina new 
Popular MMhanIra book coverUiB every 
known use of concrete for the lioiue, farm, 
bulldiOtf, Ijuslness and industry Popular 
JdeehanSes Press. Room fCaSl). 30& E. On- 
tario Bt.. cnicaEO. 



MONE V M .'tKING OFPO IITU \1TTES 



TELEPHONE Repair EerviOc olTerg iin- 
Ui^nal mCHicy maklnp opportunity lor ™cT- 
(ffitlc men 111 farm cnmitiunltl'ee. Start 
your own service, we lurnJsh Instrucliorus 
and mftttrlaJK at low prices. Ideal aidetine 
for rftdlo, electric or hardware stores. 
Write today about MUPty agency. Farm 
Telephone Repulf Company, Rdhctb Park 
Station. C hLcakO. 

MAKE Shell noTcltle*. BiR demand 6 ^ 
souvenirs, flamplo Mid InsCructlons 35 
cents coin. The Treaeure Che&l, OccAil- 
laKe, Orcaoh. 

RE A professional scraphooker, E1p foes. 
Unlimited opportunities, can be done at 
home. No COnilM^Utton. No capital needed. 
Write to SerapbookerB Oulld, 59 Park 
Place. W em York. N. ¥. 

BETTER Than a fob — No aelllilK. FUI3 
or SPiLrt time. Profita roll 3tl dfty. nicht. 
Free — complete dcISlEs. Automattc, 2427 
West Fullerton, Ch i ccRO. 

FROZEN Pood. Make money In this fast 
RtOWLlM? new joOuntry. Bend S5c complete 
information- Earl F. Starkey. Sierra 
Mftdr e. Catlf- 

OPPORTUNITV! Want It? WehaveLt F 
Send for exwotlonal offer t Jules. 440 1.J 
Park. SM t Lake, Utah, 

YOITLL Like nesJlvei'lnE mirrors, au to- 
on rts. redector^.. makane chipped alass 
slrns. Write Sprinkle. Plater. 3S7. Marion, 
Indiana. 

LOOKING Per busitiCsS OUlMrfUhJtJOS? 
Home Weft oUers? samnles? cataJoes? 
YOUT lUftniC listed with thnysaniq of deal- 
ers. manufactureia 25c. Bchuman, 1715-A 
South Ifl. Milwaukee. Wie. 

MILLION Articles. Buy wholpnale. Val- 
uable directory lUc. Ideal bervice. D-12. 
Park RLdfifl. HI. 

POSITIONS Abroad! Write lor free re- 
liable Information. O, JuLiu-s. Amarllto. 
Taaas. _ 

FHEE— Combination pen and pencil for 
IQ minutes time. Uept. PM, V’^eltait Com- 
panv- Birmingham. Ala 

"PORT Of OupeTtunltLes'' PltbUstied 
monthly — olTerinK Eatest self employ inent; 
JdeAii; plans; scliemES. 41.0Q year, copy 
IDC, Farm flr Home Industries. fiC fleneea, 
Oardeiivllle. N, V. _ 

OPPORTUNITY Mall. Yotir name listed 
ifl.oOd directories-. 35c. Wavne Herald, 
Fairfield. III. 



WORK MorniniJS home. Biff money. No 
canvosslrttf. Unfoue plana. Campbell^s. 
3331 Du po nt Ke rch. Mumeapolis. Minn. 

AMAZiNO Discovery — Make oriainal 
etchings, your own Rreetins ee.rds. book 
platen. EaayJ b<tpply others. Inexpensive 
—practical. Oet your part of 25 mlllEoii 
yearly sule^. Have Inde^ndent faualncBa of 
your own. Write now. Etchcraf tErs, 10 W. 
Bauer St.. Baltimore. Md, 

NEWE Money makiiiB; seCrets, Rets the 
orders. Write now. lOc refunded. Modern 
Epeciuls, Boa 6346 -M, PlLtgb urB h, Fe nna. 

MONEY By mall, new mailorder op'por- 
lunltfes free. Harvey Teeple, Decatur, 
Indian a. 

2QS ' MONEYMAKING OrporluhltleK. 
BtarE. own busiiu^ss. Home. oElice. etc. 
Particulars free. Btamford, 37^3 -a Broad- 
way. New York. 

MAKE, bslL latest winter autb necessity. 
Write Acme Service, Copley St., Auburn. 
New Yprkj 

‘"HOLLAND- INN" Hambureers, hotdOfiS 
Dher poG&lble fortune. Particulars, ineltid- 
InK ‘"Rtnulne" barbecued frankfurters for- 
mula :^6c. Refundable. Davla. Box 

14g4-FMX, Cta rksbur a , Weat V ireiriiar 

^ A^^KOONS Freu! Work hoine. 
*50 .coo reported mado ■fexcentional— ftili- 
thne). A ho war-t|me businesa nlanl Ex- 
pect atirprisel Natl£jnal.-E, BJC1240. San 
Bernardino, Californ ia. 

ANALYSIS. HAxearch. NeWe-st fruarftn- 
teed lor tnulak. nieffCAt eatalDk free. Nom- 
inal prices. Gibf’Oh Laboratory. Chemist*, 
CS-IH 2 Siin».v*ld e. cni canfo. 

AMATKUH Curtoonisfa. earn cash at 
home, copy] HE and dupTieutirat cartoons 
for adverti.qp rs. A d-ServicE, A nryle, WLk. 

BE Funn;.'. tnake money, lycarn aae 
w'rfLirtff. Stamp brlnff* information. Don 
Ulsli S tudios. 13-443 Wrightwood. Chicago. 

FREE t^iuestionnaire help-? you pet Jobs, 
home w'ork, aeenciEa. etc. Unobt] Rated. 
Write, B rld ffer, Mew Winds o r, lllina i a. 

INCREASE Ynur iheome. free hteta'lurc. 
Ace Publisher. GIKJ, Maspeth, N. Y. 

MEN- Women, operate ’‘bpeclallT Candy 
Factory” home, all or spare time. Steady 
income. fOur 31 Fit year.) HU Iyer RaES"- 
dale. Ihc., Drawer G3. Eas.t Orange, N. J. 

READ Our war and oil ad under Eusl- 
ne-¥a Ormortunltle*. it's worth answrrinw. 
Royal Keystone Enterprise, BOK 192. Jier- 
ryi^ltf, Ark,, 

W-ANT Money? Wonderful plan; no in- 
vestment, W^rlte P.O. Box 1530, Hollywood. 
California, 

NEW Work for meri and women. Excel- 
lent ffie baxlB makE.-^ Rond Income all or 
part time. EaflLy Jearned by anyone who 
can type and la neat. ComptatE instrue- 
tiona 25c. Free cfrculftr. E. O. Pendleton. 
wmttior, cant . _ 

COLLECT 50c From each pers-on wcafin* 
eye glasses. Gueen City Chemical Com- 
pany. 7S4 W, Trada ^t„ Charlotte. N. C. 

BETTER Yourself. Present poaltJun — 
new Job— br your own business. Advance, 
orenner. succeed. StartllnR free dEtails. 
Write. Manaper. VR Mfs. Company, De- 
iroit Lakea, Mi n neso ta. 

BUYERS GuJde--A]EO latest money mak- 
ihft appOrtUhtLles. Wutael, Val halla, H, V. 

BOOKKEEPERS — Inerea-se Income With 
inexpensive new boukkeepinR service. 
BobcTtg. 3701 Eh St H ancpc k, P et TPiE. 

GOOD Pays Off business, platlnff ftUtO 
parts. refleelOrs. bicycles, bath fixture*, 
mirror*, bv late metiiod. Small invest- 
ment hrluR.q bin return*. A bcrmuncnt 
respectable buslnaqs in your own coin- 
munily. Free particulars and proof*. 
Gunruetol Co., Ave. H. Decatur, l lL 

MOULDB, Ouaranteed. for CAStinK toy 
apldlcrs, Indians, trappers, warshfb*, Sink- 
er moulds.. 244 kinds. Bend 5c for tlEustrst- 
ed CktaloffUe. Henry C. Bchiercke. 'S4& 
gprncer. Ghent. N. ¥, 

RAISE E&rtbWOrms for profit, Inlorma- 
tiOli fret. *UUPb uppreeiuted. Bureau Zdu-. 
loelcsl Re^earcn, lOGA Broadway. Pcpiia, 
lit ! 

WHOLESALE Sources. SOQ.ODO arElcte*. 
Frt.'t directory. Maywoode, 1107 Broadway, 
New York, 



1059 WAYS To atari a prPflftabte busl-- 
ncs3. Get FoPUlar Mechanics book of mod- 
ern lormplas and method^ for practical 
^peCialLy mamifncEurinit- Price only 41.25 
]K>*lpald. Popular Mechanics Press, Room 
(C39L SHI E. Ontario Et.. Chicaso, 



FOiKHi1tlL.4b. FL AN I*. IRTC. 



LESB Than 5p hundred pounds to make 
garden fertilizer material at home. Com- 
plete report and atep-by-step directions 
5tic. WuLern Research, RFD 1. Box 210. 

Mi ll Valley. CaUiorr^, 

GUARANTEED Formulas — New last seil- 
cra. None better. Lowest prices. Cnt4llui( 

free. Kcmicn, 410, Park Ridge, III. 

FORMULA^ 5c. itiRReat formula value. 
List free. 655 Dunfeinnline Be. . Pittsbureh, 
Penriu, . . _ 

SINGLE insredienk formulas! Quickest 
way lb bieecr prohLsI CataJoff Iree. G. 

JGtifOrd._ Wayne. Penna. 

lD,c'np money -MAKING Formula.*, 'pe- 
crets, recipes (or makloR almopt anyth] hr. 
QClO paRC book $1,511 postpaid. CataloR 3e. 
Adams-Brown Company. Chastnut Hill. 

Massachuset ts. 

CHAMPION wall paper cleansor. No 
wnter hand *oao. MondLus ntild. All three 
formulaa S2.DD. Mack McLeod. West 

Branch. Mich. 

DON'T Buy formulas before readinE 
November's bid free Formula MeSsehRer! 
Miller's Chemical LabDratories, Tampa, 

Florida. _ 

ANALYSIS. Rrsenreh. Newest Euarnn- 
teed (ormula*. BlRkest catalbR free. Nom- 
inal prices. Glh-'ion LahoratoryH Clieml&ts, 
BD-1 ];42 SiinnyHlde, ChteaRO, 

3 GOOD Formulas with liuitructions for 
makiilff ffOid, silver. Run- metal mirrors. 
Sl.Od. Don't buy cheap loroiulus. Nash- 
ville Mirror FlaCInR Cu., 427 Broad. Nosb- 
yiile . Tenn 

FREE Formula caCaloR. Vou'll be sur- 
prificd. WEflEerii Chemical, Sa lem , ^v gan. 

REAL Manufacturlnff formulas. List* 
free Cummin Rs. Chemist, Gordon Avenue, 
gy mense. 'N. Y. 

FORMULAS For live sell] ns products. 
Fulmer Spl^Cial tics■ Sandwich, III. 

7’HaXLV FormtilM (or perfect prod- 
ucts, Accurate analyses. Cataios free. 
B. Tha^ly Company. Waahineton, D. C. 

FORMULAS- T.^atest money jnakers. Llt- 
erptuire free. Belfort, 4042 N, Keeler^ Gbl- 

caRQ. 

ELITE Formulas and plan*; make and 
set] vour own products. Descriptive book- 
let free. ^Ute Co-, 2l4 Grand ^t.. New 
York. 

FORMULAS— All kliid^. Real money- 
makers. Lowest price.*. CotaJoR free. 
Clover Formulary, P-|2, Niles Center. Ill, 






FREE CalalOEUe. Cliemistrv. mlneralHiy. 
bioltmy. ttneroacopes, telOiiCOlie*. TrOftU^ 
Laboratorlea. Evanston, lllinolB, 

CRUCIBLE Amateur chemical mairatine. 
Sample copy lOc. Crucible. Box 3S4. Ja.- 
maicB, N. Y, _ 

CHEMICAL. Electrical, technical books. 
Cat4loRue. Stamp. Kraftsmen's Press,. 
COsCO b. Cbnn^;^ 

LEARN Chcmlsitry: 40-Iesspn course $td, 
formerly E145. Mancy-back juaranteo. 
Particulars (ret. Lawes. 120 E. 23rd. New 
York. 



CHEMICALS, Laboratory, Rlassware. ap- 
^"ttatiis. Bend So for catalnc CPI. Blo- 
loRjcat Supply Compary, ina Mt. Hope 
Avenue, Rochester. N, V. 

CHEMICALS In. 5e duantltiea. CataloR 
5c. Fleischer's Laboratorle.*. Everett, Mass. 

SPECTROSCOPE For ouifli chetnicai 
analysis $2.5D. Kuttinff Son.*, Campbell, 
Calf (ornia, 

FREE Chemlatry catalpR. Bupplleii at 6cl 
Equip complete labpratory. Bend 3c (or 
pOslUEO. Kemkit GelentifiC (3orp., 397F 
BrldEC St.. Brooklyn. N. Y. 



HELP W.INTfD 



BIG Mdnry taking Orderx; xhlrts. tics. 
hosJery. underwear. pauLq. jackets, rnin- 
CMvts. imlforms, etc. Balts equinment I reel 
B^periencfi uiinecesAnry. Nimrod. 1523 - bg 
Lincoln nhJeaco _ 

STEADY Work— Good pay. Reliable maia 
wanted to call on farmers, no exin^rlence 
cr capital required. Plea.qant work. Hama 
every niRht. Make up to S12 a day. Won-, 
dr'rful new pruposJUau. Particulars (m. 
Write McNe.** Co.. Dept. 323, Freeport, 
Illinois. 
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M. M. Eurni^ three n'eeJts. mLsInir 

m itiih in cellar L ExccpliohAl. but 

^'hur !ihe^ nerhaEJ& siii table. We hu^ 

CTCPA. Bncit free. UilLt*Cl. 3B49 Lincoln 

Ave.. Dept. 6J. C faiCfteO; 

SALARIEP Pwiitlnns— ?25DQVL-afl3f iimd 
up. Let us And one for you. VTrlte for 
valuable InfortnetLori, Eiecutive's PtftFno- 
^on Service. (I6l. Washington. D. C. 

siid W'EEKLY. Grow imuahrcorns, Cel- 
lar. ^b'ed. We b«y 35c ih. Mr. B. made 
J2TO spare lime. W'arld’s LftTltt'at company 
of its klnii. ^0 pflW ISOOlt free. Mnah- 
roeins. DepL 7fll, 2&IB $e«m[l. Scaitlr, 
W^ash. 



AGENT9 WAVtEB 



WEAR. Fine hose 1 Ecnd without Wit 
^'ith PUtAi while taking orders tor amaz- 
InK new hosiery. Rrpitieemeht euaranteed 
against holes, s-nass. and mn-i. Rush name 
and hose tlEe. Wllfcnlt, S-iT. OrEenAcld. 
Qh lo,_ 

SELL The best fibre hoUfrC broom made- 
new low prices; 100' ^ profit. FlUro Brush 
Mfg. CO., 1268 StaiifOfd Ave.. &t. PauL 
Mlhh. 

SUD'h profit With new perleelcd (tsm) 
quick- action, no film, automatic gas Hest- 
er. Retails 25c. Sample lOC. Method 

:5?; ■ Brsdrord. Penna. 

WORLD'S Fastest money mater. Bell 
Ebc packg of razor blades for Sc. Tharp. 

Leilngton, Cumberland. M d. 

MER'mANTS wall Signs. Lost ic, aeil 

tPC. Samples Hlchards, 12T-M E. NCW 
York bt.. Indlanapplls. 

NOW — Direct fiictorv renresentatlTWi 
wanted. New uront plan on nationally 
Known, pniarantewl electric refrigpratara. 
Write today. Oennett and Sons, Dnpt cr. 
Rlrhm on d. tndSana 

WANTED — Distributors, tobbers. for at- 
tractive carded mcTChandise priood right. 
Asprrcol Products. 2613-lB-iT 38 Ave,. Oak- 
land. Calif . 

f^ELL Arthsllc pJI painted personal por^ 
traits. Portraiture, 2fl37 Evcrgrccii, CtiJ- 
cagp. 

BIO Money taking orders; shlTtA, ties, 
ho&icry, underwear, pants. Jackets, rain- 
coats, uniform;:. eto. Sales rOuipment rrfC 
Exp^rJeju:^ unncccs.sa r>' , NmirgiU. 4U22-AN 
Lincoln. Clilcagg 

' 'KEENEREDCED'^ 15 1 Pi d p S sha ves 

smoother. Guaranteed oamnlp '‘Keener- 
edger" SLPh. Keene te^lger. Oblong. III. 

MAGNETIC SpOnge draws dirt from 
Clothing. Used like brash. Savr'S drv- 
cleanljig. SUck ducovery. Kample.i sent on 
trial. Write ’■Inventor.'' i IS Krlstee Bldg. , 
Akron. Ohio. 

ACENTIJ — 'tnn'l FroAt FieUlPK Itold leaf 
letters; store;; and ofifee.i. Free sample^. 
Metallic Lertcr Co-. 428-B North Clark. 
Cliicawp. 

SURE-FIRE Deal. Bouse wlvea grab It- 
tl lipuschold necessity, now 6Se, Olvc gen-- 
Uihe Del file salad howl without charge. 
Btg proAt for you. 200 other fast- sellers. 
Free to reliable man worth goods to 
start. Zanpl, 813S Monmouth, t1nctnnati^ 
Qhln. 



POLMtrr PoSiFihiug cloth remove* Lif- 
njsh from me la Ik wlthnat the ii*e or liquid, 
paste or powder. AgenUi say It ^cLU^ like 
''hot cakes." Retails 2Se. Bampte free. 
Onlo .& Co.. Inc., 15 Edlnbore .^t. . Boston, 
Maos 

STEADY Profits; New Iniorovcd was 
furniture polish. Frivare brands: >'our 
na me. F.O. EOJC 347, Newpor t, [i 1, 

AGENTS — Opportunity make money: 
book Conlalning 127 succEssfui bualner.a 
plans; hopp'-OinceL send for free intrp- 
ductory booklet. Elite Co.. 2.U Grand Bt,, 
New' York. 



Make Esftra nmney selling new plastie 
beveraae houle cap every home uses, aend 
15c for s&mple. Metal □-Plastics, Inc., Pori 
Wa.shlngton, N . _V. 

Dandy seller. Good proAts. Per ai lit 
free, Eacjete- CotJt QuunihLo, VaJlEy City, 
N. Dak. 

BUSINESS FropoeiEIOn reaJIverlng mir- 
rors, Eiutopirta. rertcctots, making chipped 
glass BigTiE. Wrne Spritiliie. Plater, 12B. 
Marion. Indiana. 



AUTOMOBILE Mechanica who want bus- 
iness or earn extra moneV write for sam- 
ple* and details of QaLtohally dtslrihuUd 
Self-locklnB Trlple-X Piston Rings. Elim- 
inate re-borlng. Ouarantecd: lifa of car. 
Franchise valuably, BoniE territories, open. 
Triple- X Ch.. 3801 South Racans, Dask 

RA. Chicag o. 

WANTED— Purchasing aagnta. no expe- 
rience or money requirra. write and mail 
3e stamps for application to Purchasing 
Mgr., i'76 N. Halated at., Chicago -. 

MAN Wiviited th supply Ruwlclgh's 
hcusehold products to consumer*. We train 
a [3d help you. Good profits far hustler.':. 
No oxperienCO noeoasary. Pleasant, profit- 
able, dignified Work. W^rite today. Raw- 
IcIgfi'Jt. Dept. L-53-PFM. Freeport. HI. 

2fl8 WAYS. Start own monovmaking 
business. Select hne not overcrowded. 
Particulars free, Stamford, 3t82-b Broad- 

W^gy, New York, 

FOREIGN Like sOilvenlr auto piates. 
China, Eftypt. imlln. II. Agent* ‘wanted. 

Linal^Shop. Dept. PM. Amia. III. 

EXCELLENT Bparctlma pro At* taking 
SUbSCrlptiOiia— Sfiihl magaclnes. Confiden- 
tial agents oataloguo. complete starting 
supplies freti Pine*. A-581 Monroe, 

Brooklyn, K_Yj 

BELL New .used cloth! Pit from home, 
gain. *tore. Men's auits Orercoala 

68.C, DreXiiAK 3fe. Ladies coata 4Sc. Hun- 
dredn big bargains. Catalog free. B&N, 

ii°rA.|.a5 i ;^t. Chicago. 

NEW liic ^ller. Costa le. Western. 432 
^U3i3fiK Bldg. . ■Cleveland, Qhln. 

EX-O-LENE Anti-knock power com- 
pound Mure mllcaRe. power, speed, pap 
guB Hiinteed. Thermo Eaolene, Peoria, III, 

READ Our war gpd Oil ad under Busl- 
hess Opoortunitie*. worth answer! lu;. 
Royal Keystone Enterprise. Bok 183. Ber- 
ryv llJe. Ark. 

TIEB: Wonderml proposition. Free 

awalchra, Eureka, 397 38lh. Man- 

hattan 



SELL Fascinating Jltlerpups and carded 
merchan disc. DlKl c Supply. R qhsI tp, V a, 

FAST Belling p:rlume novelLfe*. Big 

E rofltS. V&ssar, 332-P Washington, Ho- 
oke n. New Jrrsey^ 

AMAZING Mmilufacturiins formula. Fa^t 
aelilrtg repeater. Make at home. Largs 
profit*, gqmplftte .■Suiting plan.*. Details 
free. Shennery Laboratories. 178B Mkdi- 
son . New York^ 

MOTOITB; DrUts; gpplianccS; grinders. 
Mailorder Electric. Tl5 South Dearborn. 
Chicago. 

t POn Your spare 11 me I No InVcatmcptl 
Experience uiuiecesEary ! Nyw Rem*! Tre- 
mendous sales appeal! Buyern everywhere! 
CtmVlriCC VatitseLf] Deluxe outfit fre-t*! 
Union S peels Ity. 1775-P Broadway, New 
York. 



MEXICAN ChrlOG sell on sight, tfargo 
wofiti. Free purticular*. Sampte.ft JHc 
stamps. Marquez- PQ, Apartado 1176, Max- 
ICO City, ^ 

EARN Extra metiry taking magazine 
PuhscTipUcrri!;, Lafayette Agency. Sea Cliff, 
N. T. 



War 5Japft— 34 k 36 plcLOrlul. Big profits, 
easy gales Sample 25c. Premium Prpmo- 
Ijons, llBl B roadway. New York City, 

AGENTS wanted, ''Magic Bqx." Fai^l 
Seller, figmple 30c. Money refunded K not 
satisfied. Speedy SpEclalty Co., Box 1S4, 
VetilOf . Calif __ 

SENSATIONAL Dei'icG cuts, Lrlnu own 
hair. A1-SO runinifactUrina formulas. Flaxa 
Laboratories. T, 1561 North Clark, Chi- 
cago^ 

FFtOFlT With new prodUCta. Malts, B^tl, 
rppsat Ajialy.ils, Bcsearcll. Guaranteed 
formulas. Biggest catalog free. Nominal 
prices. GibsOn Laberatury. Cheml^llUi, 
DD-'-1142 SiLnnvhide. Chicago. 

SCu>': PliOPlT, Gold and itlver colored 
sign letters. Offices — storsa. tj^rge ilKCi. 
IC. Free samples. Alodcrplstle. B-34C0 
Lincoln A ve.. Chicagp. 

DRESSES lOe. HatR 40e, Shoe* liOC. 
Many oltirr bargains — Used merehapdla"^. 
Free CAlblOH. Send name on postcard, 
Falnnount, leOPM. MOmoe street. New 
York. 



CAR-OWNERS TO 
Pine oJTer for unyona 
kldg.J Get details. 
7941 Hals ted. Chicaea, 



put up qur signa. 
Irai'allpg, i Not for 
AtSoa filgp Works, 



RET.,!, M A.4?ioi-ted Chrlalmos carda with 
name SI- Costa ioc. Prw sainnle offer. 
Other profitable aellari. NlcKfl'S Pre&S, 
48J7 LoUgbbeiruugh, Bt. Louis, Mg, 



AGEMTE Make big piofita on food 
products, bargain deals. Low ‘wtiDlesale 
price^x. Rush humt for trial outfit offer. 
iig-RO-CO. S8J0-T LOUl*. Mb. _ 

COLLECT Your tai^ debla. Merchaata 
write LamOnt Company, Beacon. New York. 

SOO'"? PBOFITI Ttansfer alfth letter# 
for windows, ontces. truom. signs, colors; 
gold, silver, red. many combinations. Auto 
monograms. Easily applleiL NeoDltc, 

Akron. phiO;. 

AGENTS: EnioAh go prjeear RantOR 

roITee 13c Ih. 4^oz. x'apllla Razor 

blades l6 for S‘.7Cn IQO Sticks chewing 
gum 13c, Christmas cards. 31 In box. He. 
150 other bargains. Premium*. Experience 
unncccsaary. Carnation Company. FO, 

5L. Louis, Mp. 

AGENT3”To mall eur IfteratUre. Good 
profit?. Home business. Mai^wood. 

1 105-1 IDT Broadway, M e w Ycrfc. 

DO You want agepta for your proposi- 
tloii? Your ad in this space will place vour 
me;;*age before hundreds of men seeking 
fast-selllpg products. My folder "How to 
Smiro Agents," is filled with proof. I'll 
gladly send ymi a copy f roP- F. W, John- 
son. Manager Classified AdvevLlalng. Pop^ 
ular Mechanica Magazine, 200 E. Qptarlp 

St.. Chicago 

SUCCEED With Four produets. Moke- 
sell. Pormulcw. Accurate analvfie#. Cata- 
log free. B, TbagLy Company, Washington, 

D. C. 

ENGRAVED Name plate*, tiumbers. 
sign?, eto. . caaity sold, profits large. Drect 
Brigs. Winthrop, Mass,. 

BIQ Manay applying initial^ Otl autonm- 
bilea. Ea'vlest thing today. Free aamplea. 
Alsu sideline salesmen fPr short order 
decaleomania name plates, "Ralco," 1309 
w&shlJiFtch. Eo&toa. Mass. 

BIG Money applying Initial* OP auto- 
mohllES. Write for parti oqtai^ and free 
samples. American Letter Company^ D^pt, 
4&. Dunellen. How Jersey. 

MANUFACTURE Specialties, hire aeonts 

S ouraelf. Big monw. Free inert ture. Qll- 
ert S upply. 1 J07-P Broadway, Row York . 

REVOLtlTTONAiY wTndow cleaning 
tool. Opod Housekeeping approval. Only 
ten 32.35 salea daily tP housewives, fac- 
tories, schoDls, stores will make you 
555(1.1X1 monthly. Carter Product* Corp., 
npn Front Ave. ..Cleveland. Oh io. 

FREE .Sample — Amusing cletnert aells 
homes, mverns, everywhere. l5lg profit- 
fast repeater. Betco, 5007 Irving Park. 
Cfiicaco. 



AGENTS: Stamping names on pockec-koy 
protectors. Sample CheOk with your name, 
address. 25c. Stamping outflta- Emblem 
chocks, check-fobs, name plate*. Hart Mlg. 
Co . 303 Degraw 3t., Bfooklyn. N. Y. 

1Q.0Q& MONEY-MAKING Formulas. Tells 
you ho-w tg make and sell almost every- 
thing under the sun: cosmetlcft, mucilage, 
ftnti“free« solutions, battery saluimn. 
beverages. choRne. chewing gum. cleaning 
preparatkona, extracts, hair preparatiuns, 
nsks, bluing, feather polish, rnittors, locr- 
fiimca. pollahes. typewriter ribbon.^, carbon 
paper, washing powders, liquid soap, and 
liiiudreds of other profitable artlcloa. #4 
PDfstpalri. Popiilnr Mechanics Pro#*, Room 
(0331. 300 E, Gntarip St., Chicago. 



HIGH- GR .5 RE SAtfiJsMICN 



BIG Dslly profits, extra co.‘:h bonusc.s, 
Rcore.'ient large manutacturer. Bhow com- 
plete line tailored shirts, neckwear, ho- 
siery, underwear direct to wearer. Experi- 
ence unnecesjiary. Fart or full time. 
Handsome PUtfit free. Write. Tell us 
something about ypuiaelf. Packard Coi- 
pUra tiOh ■ _Diyj_E.. FH 6. T e rre Haute. Ihd. 

DID You makE S5D last work? Does your 
fob offer you real future? II not. why not 
start a Wholesale bu.^lhes* of yooir own’ 
atnrt wiUi little a* i3 5D. Handle line 2D0 
halloaalCv ftd vertl.'kcd 5c-l0c products. Show 
merchant? pew plan for increasing oalea 
Rnd profits, Handle everything from your 
home at start. Chance to operate one of 
our Silver Fleet service trucks. Pacts free. 
World's Products Co.. Dept. ID-M, Bpen- 
ecf. rn d._ 

BELL Printing at cut prices. 2,00(1 buKl- 
ne*# cards El. SO: f.OOQ envetopes pr state- 
ment*. etc. 51. 7^: 26 printed snles bocks 
1 1 . 30: 1 . biiu proees* am hnsf ed card:# gi , 5b : 
S.OOQ two-color labeli;, free holder $1.50; 
2.^00 printed handtaills EL 75. One -third 
comm. Free outfit. Bargatn Prtg. Co., 
Ism-F W. Madlaon. Chicago. 
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SALES MBM. Dlstributorfl, 200 Items, 
bmahH^ mcpSt marvelouj; hibrucIiC bnisb 
‘^xcclit VACUUcn 4;leaiLer, BJir proAts. 

Mgufaj BniEh Co . H ^rtior J . Cqthti. 

SELL Compl^tf line business nece$&Ltles 
— over 1000 Items. SO'i savings to every 
merchant, Eipcrlcnce unnecessBry. Sam- 
ples free- Conimtsalona aflvanced. Ntirth- 

weatem, $as-RM Jac Kson. chicagp. 

Comrtiis.-sion.s — fiellinfr ta stores wl- 
JrtlaJd pricing tickets, metat shelf IhOUltl- 
InB. Tn FcstaurantS, menu covers. SSKiVir 
P. Ft! C hur Press. 1 24 Tjlfhl le Et.. J 
KATTOHALLV Known bUSlPtaa EETviw. 
"Bad t1(PW" spell ''good times'' for alort 
sales men. Ea.'iy sciller. Bcoeat?. a. C. L.. 

107 p ^i^e-ant, BaTt [more. Ma ryland . 

PE.RFUMES. Wholesale to stores. Pick- 
wick. set Mel Vi ill*, noe heater, Ni-W Vork. 
SALESMEN: America's finest sideline, 

comm, dally. 725 fast sell tug repeat 
Items. Every hysincsS USes and must buy. 
No InvEfllmcnt. Sales portfolio free. David 
Lionel Press. 312 Eo. Hamilton, Dept NM. 

Chicago. 

WRITE Fdr new free catalog last-scllina 
numbers, carded tncrchandlae, ra.aor bladi-S, 
aspirin, pootet CODlhe. etc. National Sup- 

blv Comtjftn y. Richmond, Vl rglrtia. 

S3.IWM PROM'i in sii monllia bv Foster, 
Over SG.nOO in one I'cat bv Felton. Over 
iSO.OO Cieily for bo days bv D. P. F. All 
selling our special tool aei to garages. En- 
ctllSlve territory, Mcsco, BeaVer City, 

^ b 

NEW RefieCtor tvoe I&wn numbers. Ev- 
ery htune owner wants one. Write now,. 
Numb^rlit'i. 403, Epriirgncid^Illlnm^ 
ADVEFETIfilNCS Book’ma’lehes olTer'llb- 
oral earnings— full, spare time. Es'Mrlcnce 
unnccesEftry. Factory direct. Low prices 
for fine quality. Qiiici: deliveries, help get 
orders ; fa.iter repeats. All busliiL'ss firms 
prnspegta. Free outfit, instruct iPfla. Amer- 
ican Match Sc Printing Co., Dept. G13, 

4fl22 South Trumbull Avc.. ■CTiicqgQ. 

OFENlNO^f Call on all dealera With 
new trade-stimulator pin ns. It's ‘"hot." 
A3 oommisslDn on each ES sale. Big repent 
COmEnisslDRS. No investment. Eales kit 
free. Universal. 3222 Diversey, Dept. 
_C51 2. Chicago. 

CLEAR Up to (10 daily. Offer tteluK? 
family Bible— $1.0y, BKperhi ^av worth (3. 
Average (1 praflE. Size, by 11^4. Ev- 
ery home, ehureh a prospect. Amazing 
value makes fast sales. WcstcraiC, Dept. 
212 . R&elnc. W is. 

""’ADVERTlalNa Bpok matchfi. 1 — calen- 
dars. Lowest prlea-s. Big rash comml!;- 
SJons. New outfit free. Gem Match, TGPM 
West Washington. Chicago. 

LOCAL Agents wanted Lp earn bnnua 
suits And demonstrate to friends. Up to 
$13 In a day etuv. Expcrlchce unncccssarv. 
Valuable demonstrating equlpnaeut, ftCtunl 
aamples absolutely free. tl. J. Graves, 
I3M Ha rrison. Dept. A-817. Chicago. 

AGENTS Earn 100'^. fast selling pcw 
style menu covers all dining places. .Sam- 
ple full particulars. W'rlte GrysLal-Vu 
Binder Compa ny. Camden. N. J. 

DISTRIBUTORS Lire best auto £ceclat- 
tlen going. Email iniieatment rCbUUred. 
100 fiout p 1 Ith. Hiawatha, Karm ajs, 

DRESSES IQe. Hats 4Dc, Shots 50c, 
Many other bar gains — used merchandise. 
Free catalogue. Send name on postcard, 
Fftlrmount, 162PM Monroe Street. New 
Vort. 

CALENDARS — Htrtutlful complete line, 
all alEfA. including Jumboa. samples free 
Also Christtna-i cards. Flaming Calendar 
Company, GS29 C ottage Gr ove, Chtca go, 

EARN S5C On every dollar! Bell Christ- 
rnas twenty-one piece superfitle. rollglous 
or maglcard assortments, ThrM Simple 
boxes 51 . up pcfttpftid. Personal irnurint 
Christmas folders, wreaths, wrapuMigii, 
caieiidftiTs. Illustrated circular service, 
^PUlar Sellers! Catalog free! Elf to. 44Q 
North Writs. Chicago. 

SL.ADEIS. Plnost -quality, Factory pricea 
postpaid Ace Bladaa. Burrgl o. N. Y . 

Hew SpcelnlEy — Sells every fausinesa and 
prore^!A]onal man. Four 315 sales -dBilr 
WDcfclv, Farrell cleared over 
tl,M0.QP monthly. Write. F. F. ArmslrPng 
FTCsldent. p ppt. P M. Mobile, Ala. 

EXCELLENT Opportunity £<111 ng our 
complete line of brushes, large.^t comnila-- 
Rions. Write for s^les plan. Wire Grip 
fianitjury Bru.ih Company, 22 DO ith Ave. , 
New Vork. 



EDUCATIONAL AND INSTBUCTIQS 



"HOW To Breal: and Train Hornes" — A 
book every lArmor and h-OrSCman i^hpuid 
hive. It is free; no obligation. Simply 
addresji Beery Echool ol HOTE^eTHan^hip, 
Debt. 11012 . Pleasant Hill, Qhlp. 

AIR ccmdltioning— Eleetrlt refrleeratlDTi. 
Rapid growth creates big demand fpf 
(rained men. Earn up to t3S-550 wcatlj. 
write for free facts. UlillEles Engineering 
Ihsmute, 4D4 North Wells , Depl- 19Z. Chi- 
cago; 

SELLING Real estate brings larEcat com- 
misiloP^. Open oz'n offiee. Learn how 
through home studv In easy leFigonH pre- 
pared bv real eipcrtfe. Entire course only 
Sin W. Morrison School of Real Estate. 
1*N1 N, La PelL: Str c-t . Pt^lk a, Chicago. 

EARN More — rmnrovE yourself— Learn 
boC’:krcP]ng. Gplv (l.M for Ub-tO-dala, 
interesting, self-lratructlvc book. M. J. 

P ublisher. 9709-D Cr f gler, Chica go. 

YOU. Too, can have J'OUr own profitable, 
tlfatlme business. Operate a colleCllon- 
credlt bureau. Can! til iinneCBasary. Firee 
literature. Cole A.s soClat e s, ByracusC. N. Y . 

bookkeeping. Trial lesson !2 .d'q. 
New elmple approach Wit! amaEE you. 
BuslpesR Arta Institute, 220 $lh Ave.. San 
Frane^aco.. Cal Iforni ft. 

INVENTIVE Minded can become inde- 
pendent! Explanation free. Don Hlgbec, 
Cantil, Calif. 

ELECTRIC Wcldins pays pood money. 
Jobs evprvwhEre. Our short course trams 
VDU. Write for information. Welding 
Company, 4100 Pdlil Street, Philadelphia, 
Fenufl . 

WATCH Repairing Is steady protltoblc 
work. Experts always In demand. You Con 
learn watchmaking trade at home, spare 
lime. New orlidnat instruction syFvtem. 
Bcrint engraving course Included- Write 
for free detail! today! Nelson Co.. M-2M1 
Matlh a U&U Rutldtng. Chicago. 

BECOME Practical scientific IhVC^ll ga- 
tor. Mnd-'mn Illustrated cour-se. Thorough 
I raining by former agent U. 3. secret serv- 
ice. Particulani fre“. Internationa] Secret 
flerria; Iiiftti tutc.. FM- 129. IlPboben N. J; 

Get a government job, Men-vl'Chien . 
SID5-(175 month. PVppare Immediately Jot 
eyamlnatlpns, Full particulars, free. 
Write today. Franklin Instilutc. DCpt. T3, 
Rochester, N. Y. ^ 

HOME Study and degree — Pavchology. 
MeEanhvsIO-i. Bible, PhlloflOPhy. Free cat- 
alog. College of Universal Truth, 2Q East 
Jackson, Chicago. 

WATHEMATTCR. Arithmetic, algebra, 
geometry, trigonometry, calculus, Ecienccs, 
engineering, acCPUhting. stAtUlickl. Pvtu- 
ftriat malhematJB, Mondeil, ip.sutute. 33 q 
W eat 41at, Mew York . 

Learn Watchmaking, Material tP stnrt 
(1,00, Wholesale tool -material- watch cat- 
alog 5c, Instruction book $3.50. Stewart's. 
T2j Qtive, St. Louis. Mn. 

BIO pfty trader you oan le&rn In n few 
week.v. decorating, paperhanging, grain- 
ing, marbling, card writing. Enroll pow. 
Booklet free. Chicago Painting School, 
102 West Lake Street, ChiCaso. Illinois , 

CIVIL Service examlnatioTi books, Poscal 
$2.00. storEkeeper-r gauger SI. 10. Np expe- 
ricnop required. Many other!. Free Infpr- 
lUntion. Write today. Pergande. Pribllsh- 
cfs. Milwaukee. 

YOU, Too, Can hive your own profitable, 
lifetime business. Operate a collection - 
credit bureau, CAnltAl UhiicCc^arv. Free 
llferat i i re.^Colt AsSQ ClatW . SyCftCLiAC. N. Y. 

Learn Elcclrsclty in 25 weeks. Com- 
plete COUTSO S 12.56. . Details free. Rad- 
cilffe'^ . 1015 HJgh.,_ Pctcrsburg, Virginia. 

DRAFTING Jobs often pay $17S,DC]- 
$600.05 mouth. Qualify now. Complete 
dAtall^ fftt. Write today. Monroe Insti- 
tute^rM^l_2. AKPn. Illinois. 

W'RITE For hCWipaprrs — gain pleasure, 
good pay and PerhfllM Jamc. Full Lime or 
free-lancing tpart tlmcl. Hundreds of 
Stories, articles, ideas arc pcertcd In every 
Issue. Wc sLiccossfuHy coaeb you by mail. 
45 year.i nfiwsiMljHT experience — nJoprv CNf 
contacts for placing graduate.!. The Mlll- 
Dept. lU. UakcTrsficld^ Calif . 

HIGH School French. English, expert 
iTiftI] tutoring, exam coaching; details, 
stamp. V, Doherty. 4S2l 47th. Woodaldc, 



DRAFTING, Blueprlnl; reading, archJ- 
tccLural. airplane, mechanical, cIcctFlcal, 
naval OrChltccluic, atrucmia], MundcU 
Institute, 228 West 4lgE. New Y ork , 

READ Our war and oD ad under BuhI- 
ness Opportunltlos. It's worth anxworlng. 
Royal Keystone EnEerprlso. Box L92. Ber- 

j^vlllc. ArK 

HOW Tp Kccure a sovt Job In tho classi- 
fied civil servtce. Railway poatal clerk, 
SlSilQ a year. Postal clerk, city mail car- 
rier. (ITOD. Other jobs, (1265 to S2100. 
Our method helps you pass I'Xams. Men- 
womcn. Age 18 to &0. Send for fr« book. 
PattersDD School. 8C MercanCiLe Bldg,, 

Rochester^ N. Y, 

LEARN Air COhdltlOlllllg — Allicrlca'3 
ncjct biff industry. Thousantts oC oppor- 
tunities. Qeti your ettirt with complex 
book by E. W. Blesbeck. SS.ao postpaid. 
Popular Mechemlcs JTesa, Room (G39). 205 

B. Ontario gt^, Chicago. 

M A SB AGE, Hy drothcra.py , dietetics, 

druglcsB therapeutics. clilrcocHly, taught 
by mall. Evans COfrCSpOhaOELCe Bchool. 

Mo ntgomery Ala. 

LEARN Auto mechanics, body, repairing^ 
welding clCctricHy. ref rlgeratlnn. Diesel. 
etrvlnson'a. 2W?gA Main. K an jiaa City, MO, 
TELEGRAPHY Taught thofOUghlj. Ral]- 
TOad retirement act creating OpbOrtunltls 
fpr n-ev operators. Expenses low. Catalog 
fren. Dodge’s IhStUuEe. Hl&tt Ai'C-. Vilpl- 
raiao. Ind. 

SECRET invcathsatlon. Expcricncq un- 
hctcssfti-y. Dolective particulars fr«. 
George Wagner. M-2 640 B roadway. N. Y. 

BOV Mechanic — FamcuiS library of S vol- 
ume^ covers the buStdlng of almost every- 
thing a boy might want to make, Artit- 
ally covers S.ooo different articles. Fach 
vtuUTUJ* 4fiCl pages, fully illustrated, ninth. 
Ehlce (2 Each 6V SCt of 3 vol.q.— *5 postpaid, 
Papular Mechanics Prosa. Room fC39). 205 
E. Ontario Bt., Ghicago. 



PLAYS, STORIES, MaNUSCEIPTS 



MAKE Money writing for radio. Stamp 
brings detaSU, Writer, 32fl6 Delawavo, 

BiiTtalo. N. Y, ^ 

" AMBITIOUS Sludont-poeta eXpcrtly 
trained. Publicity help. RomAlfcn. 25 
West 3rd Stre et. New Vgrfc. 

POEMR, Free critiClim. RalcHfle. 612i,j 
Florida. Yatlplo, C alifornia. 

BE A writer — ■‘'Writer's Handy QuSdO" 
Just out tells how to write — where to sell. 
|1 postpaid. ManuKcrlpts edited, rtvlsed, 
typed. J ewel Guild, 320 S. Wel ls. ClilcagO, 

SHORT StO-riea reviled, typewritten, 
markoCcd. Rursh, Box P-1513, Harrisburg, 
Fenna, , 

RADIO, Btage plays Wanted lOr publi- 
cation. Readings Ircc, Details, Box 42, 
Kcncnorc. N. Y. 

ORIGINAL Poems, aomts wantod for 
pUblLcatiOU, radio. Wwtmore Mujilc Cor- 
paratlon, Dept. 33G. Portland, Ore. 



CARTOONING, COMMERCIAL ART, 
fitlOWCARD WEITING, SIGN FAINTING 



BE A profeMlonal ilgri writer right from 
the start with showcarder, Na training 
necessary. Make slgrui that aell. Write 
Bhowcarder, S241n North Prior AVchue. 
gt. Paul. Mlnn-wota. 

HAVE Yeuc own money mating business, 
T^earn show card writing .iLgn painting. 
Write for details. Begley SpeOlBliy. 14T23 
Broadway, New York. 

QUICK Method sign ■painting. Particu- 
lars iOc. Btralcy, 1017 Mulberry, Spring- 
field, Ohio. 

CARTOON Sales Ouldft monthly. Two 
j^US-s 25c coin. Lavalctt e, W. Va. 

LEARN Chalk talklhfi, Qiticit easy 
method Marland Unlives. Bloom- 

fiftd. i ridlana. 

LEARN Cartooning, lettering, etc. FVto 
information. Murruy Service, 1759 East 
.liPOt ^ ■ -C ifvel and. _Oli lo. 

ANIMATED Cartooning taught daya, 
eveningu. New Tort Stat-c llCcn,qcd. Mon- 
dftl Institute, 117 West 12nd. Nc'a ' York. 

AMATEUR Curtoonista, earn cash at 
home, cnpving and dupllcaUPii: cartoons 
ior adv erLiscr:^ Ad-Sorvlce. Arg yle. W l3, 

ART For advertisers I DraWinga, letter- 
ing. et<f. Gill Art Service, Huntiville, 
Alabama, 
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POPULAR MECHANICS ADVERTISING SECTION 



LETTEBINQ Pfttlenw. free IJlerature. 
Sample alpha:bec 6c. UUplaj Letterfi^ BOX 
2&, F t._ H amilton. BraokJyn, H. 

CARTOONINO. S!f.etcJUnif. etc.^a les* 
sons, ftOO lUu^tratlonii. lncludJnn drawirt? 
TMper. twns, pe'nmJa. *i.ciQ cocnpiEtc. Fraiji 
Service, Cashton. W j-sc on-iln. 

PEN And Infc; drawltnts. Let us draw* 
Kour fldverti'^tnE' and catalDcuc ILluatru-^ 
tjona. i'rom photos, copies or ohlects. Best 
work and faLr prices. Heraldic fllUdloS, 
_iaijp QftkdK l e Avenue, ChlcapO. Tlh 

MAKE Art Pbt. Advanced art Students. 
$i.oa. PopuJar Mechanics, 2QQ E, OntarlP 
EL,, Chlcai^o. 



ADVERTrSTNG AGKNCICS. LETTER 
WRITERS. FOB ADVERTISERS 



LEARN AdiT-rUalnir at hdme. Eaav prac- 
Ucftl plan. No text books. Commou achopl 
education sufflcLent. interKllns Ipoklet 
ftTid requlremente Paste- l?a via School 

of Advertlslnff, MQl Michigan Avenue, 
Dept, 3*23, Chicago. 

INCH DL%play advertisement 30 Jnaita- 
glncs, year S3<- Wood 'a Popular Serirlces., 
Atlantic OitT. N. J. 

ADVERTISE Profltahly: J15 reaches 

&.ODQ.OW Sunclaj' newspaper rcAdefif wJth 
34 -word ad. Newspaper, tnaaa^^hie. maU- 
Inff-lLst ratebook, free. Chicago AdvoTtls- 
inff Asct i ey, 20 - PA West Jackson. ChtcaEo. 

ADVERTiaE: 24 Words. lt[J newspapera 
tH.60. LlSt-^ tree. AdvertLshns Bureau, 
4515-C Cottace Qrovo. Chicago. 

FOUR-titNE Ad. 1S5 new^papfia. S&.2S 
Lists free. Pidclitv Advertisers. W-383B 
washitt it toil. C hicago. 

INCH, 3 Times. So mapflzinea. S3. 00. 
AlUe-rt Service, S-M North Dearborn, qhi- 
mpto. 

ADVERTISE; 31 Words. 2D0 newapapn^rs. 
S3 73. Lists free, Mtdvesc Advertising 
Agency. Cotumbiis. Ohio, 

DIRECT-MAIL Adyertlsing »rvleei. 
Sales loLters that sell. Mailing ll.ics. 
Omaha List & Letter Co., Sox 2i72. South 
Qmeha, Neh r. 

ADVElRTISlNO Placed aU maeazlnea. 
oewspapers, radio, Loveit rates. Free 
jservicc, 6t page rale boot Tree. Baker 
AdvertLafng Agency, A-IB9 Weat MadlFion, 
Ch;cago. Succftssorg to Ankrum. Egtah- 
llshg cl 26 yeariit. 

FREE— New AdvertJkers Rate Guide. M 
paacs. InctudEtv everything. Lowest rates, 
E. H. Brown Advert-lainE A^encs^, ltd S, 
Deurbom. Chleayci. 



DCS1NE5S SERVICE 



LOEi ANGELES Address. Dallv forward- 
ina. contaicta DiadE!i. JhrormaLiOit furnished, 
tt.so monthl y. Un lversaL 3608 - isili Ave, 

NEW York city, mail sdtlreM: biu^intM, 
personal; refprwarded; (2 monthly, 
Wlcsen. 161 -M We^t 40Lh, 



RUHSEA ST.4HPS AND OFFICE 
BCPPLIES 



3 LINES 2Sc. 3 — 35o„ CiuhiodOd. Stamp 
Works, Cpnterp Qrt , N. Y, 

ORIGINAL. Cushion njountod. One. two 
lines, 2ic; three 35o- four fatHlmlle 
signaturea Jl.frO, Stamp Works, 614 Brad- 
ley, Peoria, III. 

3 LINES S-6r. 3 Lines 36c. Stamp Works, 
Aubum. Nehr. 



TYPEWRIT EPS. BCPLIC,\TORS, 
OFFif:*: JjE VICES 



MTJIiTJOaAPH. Largo. cuUoniatlC. drint- 
ihg model. *l26.tH). with Davidson il7S.OO. 
6041 Exehanee, Chlcaio. 



NEW $3.75 Automatic adding machine, 
FkJllV guaranteed. Bftsaelt, Box 302- A. 
AUadehA. CftlLfornEft, 



TTPN’W'TtrTER.s, Adder, mimeograph, 
multlcrapii. address qflraph. Rend for Irra 
lists or machines that will help you at 
half price. PriLtU, 26 Pruitt Bldff., Chl- 

caqu. 



OFFICE MAoniUeS, L^miCWrlLers. adding 
maehLnea. du plica tors, etc., 3^ dUTerent 
makes. Care and operation of. Only book 
on anblect. 3S4 pp. Itlus. postpaid. 

Popular MeehatlJCs Press, Room fC39J. 200 
E. Ontario Chicago. 



INCREASE Bueinm now. "Excello- 
craph"' Rotary BEencil Printer rEprints 
thousands every thlug you typewrite. Iiand- 
UTdte, draw or trace. Colori. ti9,7S to 
S4t. Termj. Illustrated literature free to 
tmi!]ne«S or prpleo<iio[|Bl man. PitlAburEh 
Typewriter Supply, Department K-2, Pitta- 
burffh. Penna. 



PRINTING* MULTIG RAMUS G, MIMED 
GRAPHING, GtllHMFll L.4BELS 



500 REGULAR Letterhead*, enrelopaa. 
sEatemanta. billhends SI .00. ST.50. 

Cart er, Box 52 , Oran ge, .CatlF^ 

IMP ja'UslNiKtSS Carda^Vcilum or ihln- 
plaEe fl.Su postpaid. Complete fainple 
folio for stamp. Thorhber Pr«a. llSG 
Sixth, Ban Diego. Ca lif ami* . _ 

40 CHHtBT:M,4^ CardK. 2M envelopes, 
icttorheadA, A5c. Samples, Illustrations, 

Behneidpr, &46-B Wwt 88 th. Chiea g iQ.. 

LETTERHEADS. Envelope*, 121 each 
51. do poslnaJd. .Smith Printery, Hollaa- 

dale, W lBCPP^in 

EM a'bxii BOND LtUerheftdfl. 3oo 
envelopes Sl.OO postpaid. FrantUn Print - 

ery . 2932 Fenshlng. ChltaffO^ 

125 "eii'xiVTVVENTY Pound bond letter- 
heads and &'^4 envelopes SI.OU postpaid. 
EermevlUn, 507 W«l ROCMvelt. PhUadeS- 

Mila. _ 

MULTiaRAPHlHO— &Q0 Letters fust iS# 
if LvpoWrlLten. $1.10 (20 UheSL Multl- 
grabhers, Ashland. Virginia. 

COMBINATION ■Special— 5M Hammer- 
mill letterhtads. Atatomenh). ftiveionw. 
$4. CIO, Also perumal etationfir, Actkim, 

Union, N. Y, 

I.ow tw^O-cOlOr ^^hipping Isbels, 
4x2i':i — fl.75. lO.DOO 3x6 elrcplars, »4.05. 
Letterheads. envelopBa. iypei^tten let- 
ters, eard.'i. Etc, Okayprlnt. Martins Ferry. 
Ohio, fla mpies, 

90 SHEETS. 30 Envelopes , S5c postpaid. 
Wg.'ifceru BtatJaprry. Toptks. Kinisftjii, 
lOGO NEAT Business cards $1.00 postpaid. 
Tift Co., Box S365, ChEc OkP. 

PRINT Anything — 20 Xma.s folderji, name 
printed 5Qe. InvestigaCE. Hamilton Press, 
431 IP Meade, Chioaro. 

100 LETTERHEADS, 50 EnveiPpea. print- 
ed Sue. Dealfira wanted. Bcaa]«:y. Stapie- 
ton Station. New York City, 

200 COPIES MEmeOtfrnphed *1,35. 

DquRherty, 243 Washington. PhlllLpaburg. 
N. J. 

loo BUSiNEEiS carct.4, primed. 15c post- 
paid. Lain, Prfcntar, La CrcMse, W ta. _ 

ATTRACTIVE Prlqtsng, ultrnetlvc 
briers. Catalog. Cettel, 24 6- B W'aaC 47th. 
Wf w York. 

FANCY Qilt stflLSanerr. Great for 
Chrlklmna. lOO lalllalcd sheets, 50 pr|nt^ 
envelopfis m cahlnel. tl.OO. Slaver Bioth- 
crs. 1645 So. Weadqc fc. Sag tpaw. MieJhiFHn, 

6x3 CIRCtrLARS. Fnvclopisi, lettcThcads, 
nofflie-ariijs. U.6S, onantttles. Typewriter 
letters, slips, labels lowest prkoe. 6am- 
pies. Oof idpri nl. HatTisunburg. Va. _ 

HEED Printing? Good work, aervlce, 
low prLeea, Eamplrs free. Lonelm Preoa, 
Paulding. Ohio. 

BETTER Grade prinUng, free trade IL- 
1uetrotloii9. ReosDUable, !^onpmic Press, 
Leonta, N . J, 

ILLUSTRATE Freely without CUt3. 
Write tor details and prices on photq- q if set 
printing Roberta Servioe. 260 W. 40th st,, 
Nea~ York, 



H.AMMERMILTr LeCtertieods, any color 
Paper and Ink, 3M $t,44 posEpaid 

KQ tVue stylihs available. Free nartlCulnrs 
Wondruff'.s, 2 l7A Le wis. Duhitti, Min n. 

56o J FOun Lina gimmiPd .stickers, 
?.5r. Mor|r . g Printers. Saainaw. Mich . __ 

50P-2n3^(rGUM.MED Labels, blotter, or 
cards — fiOC. Rohey. East Lansing, MlCh, 



FflTNTINC OUTFITS AND SUrPl.lF.R 



BORDER Font, cftlalna and bargain list 
D ncmickc, 0452 Ke nwood. ChlCaKP- 

PREBSEtj, TTl>t- cohloeti, aupnlEes, Cat- 
elaime for stamp. LEtieE.i|n Press. 22D-B 
Hkr.t'We n. Fall River, Mms. 

RAROATNB. Prcaaen, typi:. List 3c. Ex- 
g hanBo, D-15. 54 Liberty , Me^d en. Conn, 

PRESSES, Type, supplies, list free, cat- 
alpg ten cents. Model Preos Co.. York, 
Penn a. 



O-ENUINE ATF foundry ctisptftj' type in 
words, lines, aort-i. box 4404. FhLliuicl- 
phla, Fcnna. 

PRESSES, New type that satufles. Liata 
3c. Lanjia, Ri chlan d. Pecipa. 

PRESSES $4.00, Complete cpulpment. 
Send stamp. BradyhaW* 3314-P Huron. 
J^iCBEP. 

PRINT Vour own asrdis. atOiLonery, cir- 
culars. atlvcrtiaing, Save money. EA^y 
rules, furnished. Print for others. b]g prqf-< 
Its. Junior Ouiflta *fl.2G, sonlor outfits 
$10.65 up. Details free. Kelsey PressEa. 
H-JJ. Merldell, CObh. 

SNAPPY' CutarbRftt art work. List free, 
Mor i tJ Printery, Saginaw, Mich, 

USED Presses, type, supnlles. LisU 3c, 
T urntHLUgll Service. LpysTillc, Penna . 

BARGAINS — PrcBiCfi, type. Buppllea, 
f4eod atJlinp. 153 Harvard. Cambridge,. 
Moss. 



HAND Freskca. type and comnlete prints 
cr3' supplier. Send atamp lor catalog ao4 
new price ll4t, F. FclITCf &. Co.. Newark. 
N. J. 



P.ATFNT ,ATTORNEY3 



INVENTORS; Send immediately for jqqr 
eciplea of our nsw Irce books, "Patont Pro- 
tection" apd ''Suggestlotts on SBlllng on 
ItiVcntion." Sixty-eight nagts Of Intetcat- 
Ing facts. They tell bow PatenE Laws pro- 
tect you: kind of sketch or model needed; 
simple steps to take wltliput cost; how suc- 
cessful invcniora have eecuryd Rnonclal 
assistance; show Intercatlpg inventions; 
Illustrate important mechanical mava^ 
ments, Willi books WC also send Irte Erl- 
dcnce of ImcmiOli form to help establish 
date of dtsclpsure, Prompt service, reason- 
able lees, special deferred payment plan. 
Strictest sccrEcy. Party- one years' expert- 
■‘oee. Highest rcfcrcncea. Writs ua today. 
The facts En our books are worth money to 
the man with a good Ihvonttoh. Addrsiu: 
VierpT J. Evan.q & Co.. Rtghtetcd Patent 
Attorneys. 115-P Victor BiiElding, Wash- 
ineton D C. 

DfCTliRTCH Ac Rutlcy. Registered Pat- 
ent Lawyers, 5]iH Colorado Building, 
Washington, D. C. Haoklet on patents 
sent free. 



ASSISTANCE In selling paLenLs obtained 
Ihrongh me. Overnight persona [ jtprvlce tn 
mJdiVE.‘;t Inventors. Booklet frse. Arthur 
StiirKca. Registered Attorjuiy United States 
Patent OCIlce, 461 Nevllla Block. Omaha. 
NBbra.sk J. 

TNVENI'GRS— Bend lor free booklet 
"Palcnt-ScnsB." Iniormailon based on A4 
year* exipericiico. Lacey 4; Lacey. Dept, 
5.A 6 35 F St.. W Mhl naton. D. C, 

INVENTORS — Before disclosing your In- 
vention to anyoDO ncDd for form "Evldetice 
of Concepii-on'' : ''Schrdule of Gwernment 
!ind AttomEyfl' Fees” and loatructiaiis. 
Sent free. Lancaster. Allwlne Sc ROmmel. 
41] Bowen Building, Washington. D. C 

Patents. Protect your Idea bt aecur- 
ing free "'Proof of InvEntion" folder. Ex- 
ceptional b^raonnl eervice. EatabUthed 
1306. E. E, Vrooman, B71 Woodard Bldg., 
washingta n, D^C; _ 

"INVENTOR’S Guide." JOO mechantcal 
movtinents^ free; ad.vl£c3. an patenting, 
selling Invention.!, Prank Ladeimann. 
^[bune Bldg.. New Yark. 



L F. RANDOLPH. 3W^B Victor Hide., 
Washington. D. C. Low coat Book and 
informatlota free 



PATENTS. Booklet fneo. Highest refer- 
pneea. Ec«t reaultfi. PronnottitM afi*UTa± 
Watson Er Coleman, Patent Lawyer, 724 
Ninth at., Wuhington, D, c. 



FOR INVENTORS 



INVENTOR’S UnlverR-al Educator: con- 
lain:; 90 Q niochnnioal movements: SO nar- 
Dctual motions: InstmciLon on procuring 
Prtd eclilns patenH And scEcctlng an attor- 
ney. etc. Euggpsts new Ideas. Price $1 post- 
PBld ill U.S.A. Address Albert E. Dietrich, 
511-B CntorudC IHdg. . Waaht ngtnn, D. C. 

MEETING. Exhibit and Sale of Jnven- 
tloftt. December 6th to 6l.h. Write Inveu- 
tors of America, Hotel Leamington Oak- 
land, Cahf, 

CONTACTS Eaubllslied during ten yeanj 
mall order aale* iijunasor fleara Roe buck 
enables Itie aeli patented or unpatchted 
Idea*. Oet details. L, H, Pnvlcr, Elm- 
Iturst. III. 
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iNVErJTlONS neasDaable, 

canridetlU^J. reliable, Uuri) Z^chiiUH 

n umboldt. Chjcagg. 

"iNVENTIONS Want«l^PftCenled. Utl- 
PBt(Miu;il. If I'Ob hjLve an idea lor saJc 
. W rite ilArtle3''5, Inc., Bpot &Jia-E, BniQjor, 

M-a[]1re, 

INVENTION Sa]ffi BullrT^n rtfH^ribina 
over BOO ItlV&TlU&m. uliowlnif how wc Sell 
invEntJmiie, dk tented or unnflrtenlfld, «EUi 
bdOklCt j^nd PBiUculiarE free. PateuLcc S>'t- 

tem. SH43 Fleaj>ant, Chiicago. ^ _ 

INVENTOEIS; “MaJiLfia Itiventiona 
Pay,” bur 33-page Illustrated hcob- hiillefi 
upon rutiFibt ol 3c postage- creaceiic T&ol 

Co.. Dcpt. Z, Cincinn a ti. Qhto. 

' i 0EL1- PatenuT' ^tabilGhcd Jo IMD. 

Charles A, Stott, 713PM Garmon AvOi. 

Rochert er- 

TVE fiDcato bUS'ers P'lentortous paietited, 
nupatented InvenlJons. If will bcU. reply 
nnnicdi*te],v. tJi.'sertptiTe booklet tree. 
Invention HerortGr, 5A'^ 11330 Soutli Fair- 

fie ld. Chicago. 

1NVEHTOHS— Send lor 73-i».(fe book on 
patents, ftcaaonable terms. ConseientloLLs 
treatment to inventors. L, F. RandoJpli, 
RflEJaterEd. Patent Attorney, abS-E victor 

23jdir.- Wiis.mneton. n. c, 

HAVE Yoy a sound, practlea] Invention 
for sale. pat^nEtid or bTipatented':' If bo, 
write Chartered institute of AmerJuan in- 
ventors, D«T>t- <-A. washineton. D. c. 

INVENTORS l Profit by'youir ' joventLon. 
A practical tftti! to Inventors by ftn «*- 
paricneed manufMturer. Our es page 
boofclet ''Mind va Matter ' mailed upon 
rccdpt of iBe, Rex EiiErineering Co., Cin- 
ulnnatl, OhJp. Dept. D. 



mESTlOSS WANTED 



INVENTIONS tVanted suitable national 
dtstTibutlon, Albert Buma., La Salle Ro- 
lei, Chiemro 

INVENTORS: Sell Jour Ideft qutcKly^ 

Patented or unnatented LhrouirH OUr triple 
placement aervicc. Complcle jHlomnatlon 
life National Invehturs Service, ikis 404, 
ChJ cago . 

WANTED — Merltnrloiui patented, unnat- 
entpd 1 nvc n tlolfiS . IJcidSlKl firee- Invention 
RcoortfT. sn^ljaaa go. Fairfield. Chicnao. 

SMALL luvention-i: wanted hy manufoc- 
tiirefS. nl help TOK sell ypur invention. 
Write tor tree circular. Stanley Hull. 
^HBEI-K Suclld Avenue. Cleveland. OhTe. 

SIMFti£:. Practical Inventtons wanted by 
manufacturerK. patented or unpa tented. 
Por Inlormation Write Chartered InsCitUtC 
of Anierlcan Invehtnrg, Dept. 4-D, Wasli- 
i naton, D. O. 

CASH For Inventions patented cr un- 
parented. Stamn aopreelated. Mr. Ball, 
9441 -A Pleasant. Chicago. 



PATENTS rOR SALE 



OUTRIGHT Or royalty. Quick adjUJSt,- 
Jne wrcnChEis. pipe and monkey. HnV6 won 
merit award. John W. Dwffc, IQOfl - Srd 
St. S. E .. Cfdar lowa^ 

DENTAL FlOiis tlOldirr, Spring flrlp. 
Quick change. Patented. 0«o. A, Lan±Sr 
iaU C Street, H oguLam. Wash. 



PIE-IITVIDER. Chain atore article. 
Fest. i56B w. 23r d St. Lga Aneejefi. 

SELF-AliJUSTlHO Hose sunponer for 
men. OulrhKht or royally. O. L. ItLstna^r, 
441 - 31st Are., San Franoisco. Calif. 

MT U, S. and danaUlrtit patent Oli aoot 
CDllcctor. Outrlaht or rovaltv. Wui. Nulla. 
aJZ 5N i Ave. W. E^A berdec n. S D. 

FIGURE Toy: simple, tnexpemiLve toy 
Which may sltnultUu any suuat hguro. hu- 
man or animal. jLp.tni^r I.ikea. P.O. Box 
^73. Lq-ng Beach. Ca |j f 

PATENTED New marble r:kitl gamO. 
Cheap to nmnnfacture, Rtft&onabli.-. B. L. 
Fisher. General Delivery. Oktnhoina City, 
Oklahoma . 

PATENTED FoIdJuf; c.at, W'rUi; Fred 
Jaspers on. HOD- Railwa y Exchnnee. Ch|caji;(j, 

INV^TIGATE Thu hOW sold mine. Tho 
lire wrappiiKr removinir device. Outright 
Or royally. Andrew Uoro-*;, 330 CStiPlfttl 
St.. Elitabelh. JJ._ 

IftrW Principle aicctric cdlfcc Jn liter. 
Place ^ coffee grcnind.-! and cold wafer in 
mncEune. First cup ccilTee rea4y about one 
minute. All autoihOliO, no watehcng. .stlr^ 
ring cr ptebcatina. Virgin field, ti, Ab- 
bate, 3327 Fierce Ave., Chicago. HL 



PAPER Stapling machine. Fntenced. 
R^jwils. about: 25C- Can be mercnaDdiaed 
IhrouBh dime storr^. achanl supply Stores, 
mail order, eLa. Repeat bu>nnea!]. on l^ta- 
plcsa L. Abbaie. 332T Pierce Ave.. Chicago, 
111 . 



MANxD'ACTURERSi For new products 
or profitable maiuifacturlng cmportLinlLles, 
Inqulrs. Invention Raporfer, BC-HSJS Bo, 

Fairfield. Chicago. _ 

SELL Vo;ir ratent through a sun all clasa- 
iflefi ad m Popular Mechanics. Many In- 
ventnrs have found huyer-i In this wav, 
1 Ash me for proof— I'll ffSsidly send It w y&u. 
F. W. JehnSoa. Manager Classified Adver- 
tlaluE, SOD E. OnlHrio St.. Chicago. 



manvfacturlvg 



MaNCFACTURINO, AU:y malarial, any 
Quantity. InvEntions developed. MiLburn, 
Burl ltiSlOh._tCcn lucky ._ _ _ _ 

""bTAMPINg' PT™s’'s3'i. Floating dies! 
Cheapest home prodijction. Free circuiar. 
Uaum'B MEtal Special Lte». Kansas City, 
Mp. 



TiAND Wood-turiiinK' and carvuip. Any 
klnrl. Eample nr sketch. Guaranteed. 
M. □, Day. 10(39 HaniiUon, IpdLanapolEs, 
Indiana. 

INVENTIONS Manufacturad by an Ex- 
perienced contpany. In any quantity at low 
cost. Afalal SpeetaltiBS, novel tics, stamp- 
ings, dies, and tnbficls. Frea estimates. 
Our booklet "Mind vs. Matter" sent Upon 
receipt of 2Sc. Rex Engincermc Co.. Cln- 
cjppatl Ohio Dept. C. ^ 

inv'ENTIONS — Manuraciurcd in a ay 
QuoMlty at low cost by old «Btabl1ahod 
company, r^tamplngs, metal spedaluas. 
dJas, Luodt^la. etc. Free e^^itl mates. Band 
for catalog. Crescent Tool Cp., Dept. X, 
Cmcinnatl. Ohio. 

METAL Fhrniturp in modified modern 
dejjilgn, how tq make. dencrLbed. in fniop 
Nofes fur 1037 only Sfl cen1« postpaid. Pop- 
ular Mechanics Presfi. Room (C39>. 2tM3 E, 
CntarJo Et., ChleagQ. 



models and MOmiL l^tiPPLIEB 



CARVED Hull shin model kits, Ship 
and yacht model HU]nK:$l mbdcl yacht 
Mils. Illustrated Cfltnloft Sfle. A. J. Fiah- 
er. 1P03-M Et ow ah .Ave., R oyal Oa k. M i ch, 

6HIP Kits IhOO ntiings calJltOil Ibc. ALr- 
nlanw. engines catalog 5c, Polk'o. 43fi 
^venth Ave., Npw York. 

engine Catulop-tC: oastiPK-i, supplirs, 
2oc. tiowardco, A-S417 North Afinland, 

nhjgijffo. 

SEJP PLIES. EnjtJim«5, pumps. CataloEue 

IOC. Evraymesco. 26-P North Clinton. Cni- 

t^o, 

FO^rER Models. Electric railways, 
jtteam locomotives, steam and gaaotine en- 
RLiiea. all accessories, metals, tools. A4 
page oataloi;: 35c. Chas. Cole. Ventura. 
Calif 

SUBMARINE 24" Kit to build *1,00, 
BpoLts. 3935 N. Broad. Philadelphia. 



MODEL iSuppIlES for lllo Invenlor. Send 
stiXmn Icr caljilog. Fierce Model Works, 
Tlnley Park. III. 



MODEL Railroad fihop. Dept, PM, Dtm- 

ellen. New Jprsev. Catalog IDc, 



STEAM LoeonrolLvoEl scale. Build 

one by ''Easy Step"!.'' Qiir lHustTatjed cat- 
alog lists all needs. 25c. Little EnginES, 
Box 1A5. tVitmlnKton. CoUf. 

liUlLD ShlD coach models, go-v- 

erort wagon, cojppiete kits SI. .DO is se.-oo. 
Fully .‘ihaued and nniahed redwood hullj!. 
nil pnrta cut Co fit IriclLidlng ma-sts and. 
yards, salts, chain, wire. rLaUs, airing and 
other parts. Detailed dravrunas and lull 
InstrLiCllDns. -Btnd 30 stamp for Catalog. 
Miniature Ship Models, Dept. H, Perkflalen 
Fonnn 

SPEED! Model power boiil-^l Racing 
hull conatrucllon kits. All claaaea. En- 
gines, accessories. CrulHor kit. Free ht- 
eratLirr<. Et. LoLtis Mndd Bpat Cn.. Clay- 
ion. Si. Louis. Mb. 

MODELS -Your ideas tteveloped into 
practical working p:iode[5. 30> years sue- 
ciLs.-ifiit evperjciioe; thonsantt^ ol satisfied 
enntomer:^, confidential .service Htiarap- 
teed- Bank references. Bend 9c postage 
for our large booklet — "Making InvonCioua 
Pay.” Crescent Tool Co.. Dept, Y. Cin- 
ClnnaM, Ohio. 



MODELS — Practical models put over 
your ideas. w« develop models froiB the 
crude to perfect working devices. Your 
Idea might have large Commercial value. 
GcrVlfoS Confidential. Bank rcfcrqnccS. 
Registered graduate engineers at yotit 
service. Send 35c lor our Gfi page booklet 
"Mind vs, Matter.” Rex EuginecrlDir Go., 
Ci ncin nftti. OH I o. Dept. B. 

MODELS Made of your Ideas, inven- 
tmiis manufactured. Write for estimates. 
Model Enginperine, DepL C, Oagood, Ind. 

PAfSSFNGEH LoenmoHve tHui-mn typel. 
moKifl lithographed Iti wlors. ttae iQ.-i^^ 
in. Ei'crr part shown and numbered. In- 
valuable for study. Si pp^lpaid. Popular 
Mechanics Press. RnOm fC39>, 300 E. On- 
tario Bt.. Chloago. 



BLLTEPKINTS AND FLANS 



BUILD Vour own machine tools. Cost- 
ing.^ and blue prlnLs at nomlnul C0£l. B<.>nd 
lOc for 2 color 99 page mualog. 12 com- 
olete jnctal-ivorklnK tyroJef^t?; and 34 prints, 
*1,50. H wood-workEng projects and 23 
prints, kl.OD. Lewis Maehlnc Tool Co., 
Dept. M-J2. 10>D0 Alhambra AvC., Los An- 
kcIps. _ _ 

3 ARTISTIC FullsiXe lathe paLterns, in- 
cludes table artiClOii. 15c. David TlTErOn, 
Ferkusic. Pchha,, Roufe 2. 



HOME CRAFTi^MEN 



CRAFTSMAN'S Work bench, 3" maple 
top. Write for ilLustra Lions. MiClilguil 
Maple Block Co., Petoskey. MiehLgan. 

lawn Ornaments — eaay to moke. SD 
full-aize pattermi. birds, animals, etc., 
35e; Dutoh boy. Dutch girl, Eprinkling girl, 
fox terrier. GCOtlio, bLilldoe. 15C ckChi, aJty 
two 25o; Plllch u'imllililL 3C Inch^a high 
2». Entire COltecttoil. 27 iHlttertlS. Sl.Dfi 
uostpaid. Wicknuiii Co,, T4U Orooklyii 
Aye^ DiLytcin. Ohio, 

WOOD'WORKER'B Be vise. Kfatcrlal 
costs ?SO. Screw tvpE-. 10'' Juws. Bend 35e, 
in ooEn, for tnslructiomi. The Craft^hop, 
Bo34_29e-,.Whefttoi>. JU, 

CARVED Drawtr-puUi for your cabln«ta 
El.Ofi, GehutiiaeherH Wcathampion Brarh, 
M, Y, 

FOLDING Boat pliilus -Eosty to build 
’■Fold -Craft" kavok or row bo*t. Plana 
50c each. Fold-CratL. 40J5 N, Dketo, CtU- 
tkffo _ 

VENETIAN Blinds, supplies, wholesals 
ealAlog fio. Robcrui, Box S6fl, Glovcrsville. 
N V 

GET Free leathcreraft instructions, 
price.'! of leathers, tools. proJMts. Maktex- 
ira money. Beautiful gitta. Leather Bam- 
ples 5c. Wilder Ji Coinpany, 1039 Crosby, 
Dent. ISF, Chicago, 111. 

MEXICAN Wood noi-eltLi'.s e»iSlEy mflidr 
Our 99 pal terns apd instruettoiia 29c. 20 

eowboy silhouette patterns 2Sc. IQ lawn 
ornament patterns 15c. Mexican Arts. 
Crafts, Eagle Pass, Texas. 



Make Yuur Oi^'n tubular door ehlmcs. 
Cnnipleto Instructions, drawings 3*e. Bcaii- 
tilul Chrl^lnuu gitc. Thomas. 254 West-^ 
wood. Birmingham, Miehigan, 



LEADED Antique and coIohLaI type Itm- 
toriP. Various colors and dosilcna, *3.00 
up. M. Aachcrl, Lcrain, Ohio. 



enlarge Drawings and pattern.^ aceu- 
rafelj, quickly. A Jigsaw necessity, Guar-- 
antcad. $1.25. Pantagrdph. S9-J 1 Boule- 
viLid. Rookawuv Bcachn New York. 

PATTERNS— PhTFOod novel Lies. liLlhou- 
ettes. Also transler decoratiotw, i7jj items 
lUufltraled. Write Wo-Mct Bhop, Ash- 
btirn. Georgia. 



MONeVMaKING Chnstma.'i projects. 
Dime bring!; illustrated catelqg. hundreds 
til i].;tra lions novelty blueprints. ’WbOtf-kltit, 
construction seli. 'Wooclcraft service. 
Flainvie w. Minnesota., 

Tfl PATTERNS. 2fl LnWil or ua manta, 14 
Eilhanette, 20 nOvCllif^. 10 lawn ornn^ 
men Is. She oacll Set. Sill for $1 .CkV Morfetn 
Woodcraft, S&gitian'. Michigan. 

" hardwoods. Cablnfltwood.q., pli"rt-iWds. 
Send for free catalcw. White BrotlKTS, 
Fifth and Brannan Streets, San Fradci-'ied, 
CaUfornla 



22 FULL Sh&L' Irtwn ornament patterns 
S5e coin. Btrcthcr, Dps 3B3-AV, Bellng- 
ton West Vir«lula. 
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knockdown FurnLturp^ lumbpr. Vfl- 
neera. UluatraUtl cat^lbg 10c. 

.K|?I UHiill Co., Decatur, Alftbam a. 

MAKE It Tfourseil— HundrcdA oJ prac- 
tical and useful d?vjcE£ descirifacd In. OLLF 
bis booljL. Plain jn^tructlons and lllufLra- 
tiani sli&V you hoW- Save idonpy OEt t4llnfS 
lor J^oursfll dr Tiiate profit SclUnSf to dtb- 
tr*. 9W articles. 480 pa^es. B23 lUu.qtra- 
tlpns, S3 postpaid. Popular Mechantca 
PreflS. Room hCM), 200 E. Ontarid Bt., 
Cbic-nEd. 



OLO COLD. WATCHES. JKWELKY. 
PREClOt'B STONES 



41.25 POSTPAtU 2S Beautllul Orepon 
Scot cuttins anates. Helena Jones, Flor- 
eticc i OreKotv 

WANTED: FalSd teeth. We paj' lilBh as 
SIQ for lull sets, Aitj condition. We buy 
drowni, bridgeB. jewelry, said, ellwr. 
OdddH returned If price Ib not Eatlsfactory. 
Western Metal C o. . Bidomijneian. TllStloH. 

REjaUiLT Watches, satisfaction iruar- 
anteeil, Pcniiac Watch. Bd* Nq. STGP, 
pQUith c . Michigan. ^ 

EIJLOVA, Gfuen. Elgin. Waltham Wrist 
and pocket W'atche.^i for ladles and 
Positively lowest whoiesalp prices. IS'tO 
styles now available. Write for free mem- 
ay irinliLne wholesale catalogue. Norman 
Rosen. Wholasale Jeweler. I>cPt- P.M.. 
gpl flanaom StrwL Phlt&ClelphiB, PeOna. 

WATCH Parts, tools. SlippUcs, Write 
for price Hat 43. Dean Company. 67 Naa- 
aau Street, N rW York, 

AGATES. Gems, minerals. 20 Bematemes 
11.00. PriCcLha free. Hill. Route 7. Salem. 
^OrrROtl. 

WATCHMAKERS' Materlata — Tools, 
w'fitchci, Jewelry bought, sold. cKchamicd. 
Ht'n Bc tfai'a, S South Wabash, ChlcanO. 

AUSTRALIA'S lovely opaLs. Illustrated 
Hitaloffue free. Good selecticn S6.M. Ncr- 
m an S eward. MelboumE, Australia. 

HIGHEST Prices lor old aolft— fifall your 
teeth, watehcA. jewelry, lOO'.f- full taah 
value mnlled day shipment received. Bat- 
Isfactlon guaranteed or articles chcetfully 
returned, inlormatlon free. Chicago Gold 
SmetUng Cotnpiany. 30Q-P ChumplAln 
BuildtnB, Chicago. 

EfiOD REBUILT Elstn. Waltham. Hamil- 
ton watches. Also ladles. genL'i wrist 
Wdtebes. Make Mg money! 1 2 size, 7 Jewel, 
Elgin or Waltham, s-i.'S: la sire. I7 jewel. 
$7 fKl. Send for free watch and diamond 
eatalDBiEe. The New Yorfc Jobbers. Dept, 
M. 74 Bowery. N ew York. N. Y 

GOLD 135 Ounce, Ship old gold teeth, 
crowns. Jewelry, walchess— receive cash by 
retuminatl. Satisfaction guaranteed. !^irt 
Ijiforination. Dr. Welsberg"* Qold HeAll- 
ing Co., i5oa-Q Hcnhcpin, Minneapolis, 
Minn. 

KOW To identify and dclermint value 
of old precious metals. Where lo buy. To 
Whom to ictl. Be] I able and up-to-date in- 
formation. Complete Instructions only 11 
postpaid. Popular MechardDE PrelS, ROOIU 
30a E. Ontario St.. Chicago. 



FOR THE HOME 



AilAETNG Furnace lighter. Starl^ fires 
Jn 3 mlnuCt.s without wtMXl, paper. Lorain 
Furnace' LishtPr Compai v y. Lprahi. Ohio. 

MV Hand-turned woodctiwaire malte 
beautiful, lasting Chn«:tmas Rifts. Bend 
stamp tor prlw-llst, Janifs Brown. Paines- 
Title. Q tUo. 

BOUVENTR And ptstcard S4c coin pc»t- 
natd. Bruce Woolle, 513 N MaLn. Room 
35& Lee Inn. Kansas City, Alo. 

HOMEMADE Drill preas. belt, aandev. 
fdrEb und 326 Other pruetlcal shop articles 
in Shop Notes. Vol. 31, only SOo poslpald. 
Popular MeehanlCs Press. Boom <0391. 3U0 
E. Ontario at., ChitaRo- 



TOBACCO 



GUARANTEED: ClgRIfOtte. Plp-e OF cheu'- 
Jng 5 11m. 4J.tlQ, t.en, (1.75. Pay when to- 
ecivCd. Pipe and box cigars tree. Bives 
Tobacco Co.. PudPeah. Kv. 



“KOOLPDF." The scientific pipe. Free 
Hterntare. LDckoo. 14"5. Wafthmgton. D. C. 

PRYHOL PiiHr! hftvc eoFiceiilcd Water 
tight trap. Saliva and nicotine conlroilecl. 
Azures smokers real enjaynicnt, Np mpre 
''wet hpcl.” IJ.OO each. The Drybol Com- 
pany. 154 Nassau Et., New' Y'Orfc, N. Y, 



^tCTitVEYLNG INSTEUMENTS 



GUARANTEED Factory rebuilt transits 
and leveia for rent (with purchase option) 
or eaic (Cftih or tPnrp!l'. Order now bclora 
prices advence. We will repair, trade in. 
or buy your old imtrumenta. Ship pre- 
uaUI for efttlmatc and valuation. Write for 
List M-413 and complatc Information to 
Warren-Knight Co., I3G N. mhEt.. PhllA- 
dclphiu, Fenna. 



FOB SALK— ,'HlS4CLLLAVEOU!i 



SEND (1.00 And rtCClVfr genuine calf 
billfold with tipper. FlRSkln E3.4S. mo- 
rocco (2.9,5. binaeal (3,5a, alllgatar $5.06, 
Beautiful Chrl.^tmm gifts. Tanners Lcath- 
ei'craft, 70D BroadlT^y, Chelsea, Mass. 



WANTED — MTS CELLANEOVS 



OLD Newspapers, maga 2 ln.es. dociimenta, 
fCrap books, diaries, soldier letters, en- 
velopes. Bvloro 1870. wrlto lyhal you have. 

Mftt nrws-on''s._ Ja ckao n. Ga 

Ca^H For used microsCapes, bihOCUlaT'S, 
slide rules, drawing seta. soLentlRC IhAtTU- 
mrnts, tools. Cumrraii, ptop-watCl^eS- Write 
di?lal]s. El min's. 33fl3 Van Buren. ChicaRo. 



PERSONAL 



r?TA$TNTEHTNG Bcicntlflcally corrected. 
Practical, home training. Normal BbCi'Ch 
Mall Course, 336 Palmer, Omhd Rapld.4, 

Mich. 

ELECT ftlC PrcMcr (3.06. gUaninte^, 
Inquire Mases, J52 SC Street, BOCUftway 

Hea ch. N. Y _ 

YOUR Eyes trained to overcome ‘Weak- 
ness, astigmatism, nenrs'ahtcdncss wLth- 
oLil glasses. Complete gtiarttnleed COUir^t 
ll.W. Eyesight Improyoment. Bps 1*6, 

H am i I ion. Ohin. 

SAVE Your hair. New discOVerV. Write 
D-IIG Church, Fo:tChasp, Phlladeluhlft. 

INCREASE Earning power, achlevo pop- 
ularity, bpcome Irrefliatlble. “Success'’ rc- 
veala how. frOc, Dpherty, 4S2J 47tll, Wood- 

sidp, N V 

DANDBUFF? Fungicide kills germs 
ca using disease. Large tube. CloreH 

Cp.. &t Jjula, Mn 

WIN Friae money; Booklet— "Bucceea- 
fut ContestihH''— ahowa how. lOc potHttwHd, 
Bulletin hafmg SKMI.DQD.Od prices includ- 
ed. World Publishers, 4515-E Cottaga 

GravE, Chicago. 

ATOGI^HN Befrlgeratioii. Haw industry 
needs trained men far Jnstalling, aervlDing, 
rCpuEring. If yoit SOOk A uew ncid with 
larger opportunities gel latest bhok h? Alt- 
hpiise and Turnnulst. E$ poRtpald. Popu- 
lar Mechanics Press. Etoom fC36i. 260 E. 
OnturtO 81., Chicagd, 



MlBrELLANtlOUS 



FOB Bala. Lockable aah LrAfs. UnSt.«al- 
abla. For hotels, night olubs. etc. Price 
75c each, plus poslagt. Shlpplmg weight 
le or, T-E Lockable Ttay Co., Grapevillc, 
Penn a. 

MONOGRAMMED Book m&tChes. 156 
with your ihUlata in alive r cm aoUd black 
stock, black stema, red head.i.. Bend three 
inlUalE desired with $1.60. Shipped post- 
paid. Chicago Match Co..„ 4014 Parker 
Ays., Ch icago. TIT. 

S66 ADVERTISING Pencils (5.06. Sam- 
ples Be. Adcraft Company. Lacrosje, Wis. 

EMBO^BED BIgna made to order. Name 
plat as, countar displays, Christmas signs, 
ate. Any cnlor. Sample With your own 
Copy 25c. SLgpograf, 736 Calc, San Fran- 
ciiCQ. 

MATMAKEBS Learn, Wire fasten- 

ing. Improves appearance. (l.W, Morse, 
TJnion PIhcp. YonikeifS. N. Y.^ _ 

LUMINOUfl' Paint shSheS In dark 25t 



EYESIGHT Quickly Improved. Use my 
simple. Inexpensive, new Invention, Sat- 
isfaction guaranteed. .Naithcir gtajs^cs nor 
drugs. Details free, A. E. Jacobson, Up- 
SSUa. Minne sota. 

OBOSCOPE Detecla hidden metals. 
FaLenled. Send stamp. Oro-senpe. Rot 
Spr ings. _K,_ Meg. 

ABC Wcidlng, proctiduri! handbook of 
design and practice. Latest world stand- 
ard author! t^', 616 p^igeS, lllUS., only SI. 56 
post paid. Fopulur Klcchanlc^ Pre.s^. i>ept. 
(G36). 200 E. ontartu s-t.* Chicago. 



LIKE Receiving leLtcrs? Interesting let-- 
ter from Yukon. "Land of the Klondyke.''' 
25c (coini. With five scenic photographs 
E4C. Sourdough Dave. DO.WoO'h. Yukon, 
Canada . 

an Ideal gift; “Pen. pencil and ]inJf6 
set," All three articles match^ perfectly. 
Self hllkng ronnlain pen fitted with durlam. 
slaipless puint, latest IlUqree band, lever 
filler With pencil to match, ckpci and repel 
movement with compaftmenL containing 
extra leads., eraser. Bath biodeti in knife 
are made of hlfihgradc tempered steel that 
win hold Its edge, Each set parked Ju at- 
tractive gift box, $l.0Q postpaid, Oil^taf- 
.‘lon. Box 531, Rockford, Illinois. 

FOR Home, shop, otttce. Ten drawer 
cabinet, il4K33.qK4aj| inch drawer?. Kit 
75c. Finished cabinet tl.SO. iDc extra west 
MtSjsissippi. Attracllve dealer proEWiitlon. 
E._TavlOr. W. Howard , Ifa g erst gw n, Md. 

meghanjcal iniormatioia for inven- 
tors, fiKperlmChtaliaU, model builders, atu- 
dEnLs, mechanics, reflftfdlhff lUaleliAlS, 
shop practice, fnrmulaij. manufacturtne 
methods, sources of supply, etc. Bend iDc 
for 225 mechanical facta and PUr plan. 
J, □. Irwin. 3J6 flth Ave,. So. Mlnneftwim* 
Minn 



ROLL Fight playing cards by BuftPO 
Ltoplz. 8end One dollar. Mexican CLjrioA, 
Anything trom MeJtico. Fernantju M. 
de Oca. Apartado 26B0. Mexico City. Mex- 
ico^ 

PECANS. 30 Lbs. large paper ghells 
$2.26. Bhellad Sprinish peHniiCa l3c lb, 7 
runners unEholled lie lb. Georgia cane 
ayrup (1 gallPtL All exprc.ia prepaid. Re- 
quest quantity priecs. Brennan Jb Co., 
FltEgcraid, Ga, 

BUYERS Club. Anything cwt rate. Free 
source directory. Universal Service. Box 
522. Binghamton. New York. 

TURN Scrap into money. ■Convert old 
auto generatoi'i Into A.C, generators f'Or 
auto radio, camp and homo llehtihg, power 
aiul Diher ijse.s, OomhEcto boolc tl posE- 
pai4. Popular Mechanics Press, Room 
B60 E. On tario St., C h I ca gO. 

READ Dlir war and oil ad under Busi- 
ness OpportUhltl'M. It’ A worth answering. 
Royal Kevatqne EJltCtprlsc, Boi 162. Ber- 
r yjf_j ]jc. Ark. 

CHROMIUM -PLATE ’Without clcClMCltyl 
M’rui anish applied with brush. Gfhfrtjus 
.sample bottle 35c, prepaid, n H Dli- 
tribuppg Company, 106 W. Belivoie. Haat- 
ings, Neh rgitka. 

POB Free literature and magazine, ad- 
dresE: Gcmt World , . VLncchhcs. Indiana. 

revealing BOOik — How to Sway a Per- 
Eon'a Mind, Learn bigh-presaurB m-elhods 
that place a iMrsgn in a position which 
compels him to dq aa you wi5b. Not a 
bODk Oh Faiestnaiuibip. (2.35 C0>inplet0. 
Two-dflv money- back guaraniac. Order 
now. HenhATl Hatcher, lOd Ho, La Salle 
at., amte 712 -a . Chicago.. 

EXOTIC Christmas glfht for mollior, 
wife, daughter, sister, Eweetheart GeniiJ- 
ihe Mexican sterllPg Silver filigree, brace- 
lets, Beta, guaranteed, -S-Clld *2.66 for sam- 
ple. Flores, Vallarta Guadalajara. 

Jah^CO. Mexico. 



INFORMATION. Any sublect. Moderate 
fee. liilerhatlonal Raaearch,, 2737 Franola 
Ave.,, Loa Angeles. 

HAND- WOVEN Tj« tl. Write for free 
sample of tJp matenat and 33 colored pic- 
tures of patterns. Log Cabin Hflild Weav- 
erg, 11 ro»t ROad. Oregon CJtv, OreHOh. 

COATS Of arms, and crsits. correctly 
Pflinted in colons or black and white, from 
heraldic dc^crlotloii or furnilshed copy. 
*16.04 and up. tiJ ghost grade work. Her- 
aldic Studios, 1614P Oakdalo Avenue, Chl- 
rogo. III. 



TATTOOING Gi.it fits. tUpplioB. lllun- 
trfiled list fnee, Pec'cy Waters, Annl&ton, 
Alabama, 



HEFIME Ufl'iNt Oil '^-ithout cost. Farttcu- 
lars. F. Qerwin. FM rvlew. Oklahoma. 

SWAPPER 'a FTJend. ’R4'”Ea]lnG. Mtch- 
igflh. Interests awap]pcrs, COlleotars. S6c 
year, sample lOc. 



REFINISH Your ear. InstrLtcLlon boot 
treats all phases of paintmg and rcJInlEh- 
Ine autos and; trucks. WrlttPii for tho man 
wiiQ wntiLH to resiew hlE own car. but cov- 
ers abio the business end of refl Pishing for 
the professional, (1,65 hCWtplBd. POpptar 
Mechiiilics PresE. Room tC39>, 260 E. On- 
tario St., ChtcagD. 
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THIS VALUABLE BOOK 






LEARN CARTOONING 
AT HOME IN SPARE TIME 

Send fariHbi KUliiEbouk raat&imm noioaBiy-iiLBkmfi 
UPV> CDirtouEiLpj; ctikTtfl, iiirB crcttEiBr OirflcliadlL Llat 

ijf ca.rt™i9 buyDFi, BiiiJ utbcT -vALLLubJ# laformiiibotL. 

*tH 9 Lit Ihe mDDBi^^inBJilair of^po-riiLD iti« Iq 
one i4 (.be mudt CikArLtuilibc aLt nroEeiiiiioD*^ 
^'iLb this booklet wi|] iodud* 
a iioi-tfuliO' describEiiji our etuiy ia 

acvil explaLnljic o^r PfI#rinmDLi.F< 

itelhod of Inetruption, We will aIu tdl you tw^- 
to Ret Ibo Certooiiif^" .l']Mh»jKrp l^ujch Fifidrr 
FRltEl of ettre ccMt- lliiB amuiof^ ilcviij4 aot4lullv 
belpf crwitr luiil hiimturooe uIodjl ricnd 

sanvo J4t oaue oad Dkmtiob yOur URt. 

CARTOONISTS' EXCHANCC 

DepU 913 PliMMnf H[Ji+ Ohio 



EMGIMEERIMG 




DEGREE 
IN TWO 
TEARS 



TftCIiJit tCAi. and aPI'LJI^D h'q[v4Mii.uiJi oautEeJ. 

T*1ME AND HAV£|7 If^rnr _ ^Ti . rf!t|;40fllF^ I >r f'iltir- 

pit-ml. MerlimiJrjil, AFH-WWttijtnJ. f*lir>ct(iriJ. jteriMietrtn'iLb 

lliiliway. till reervH infliKtr Ar C^iEHftliaiiJBij, £lcyt#kr' RdCruirii.- 
tlvii end Dtr«H. H-lHirt Irteniive i'«iur«cii 3 neil I ui Etcv-- 

DR. EilentiTe tnodcen rqtihmMni^ TUIjfON. I^I-iJithi 

I'HWjd. Thiiiorilidi HiHTtnEel RTnduiil'<* in- 



York fcr riKiu end 

F. fl, niii fertlcA Jan^d*. Api»ri»v#'J by | ri-iliuU')', lln^tqr4ed liiv edvratcni. r^'onungrHled. 
nv kl-umiiL Ojl« pad twii-yiiP pibii'e. S#ut,. alqiprl -Doucvei vpcn 'ear TMiadL 

4<h.n VEAJI. KCMiidBc:* mtTMa. CitaLoii {rtv. 

PIHur ENGIHEEHino COULCOC 

mu fnJIjiM Aieotii K#rtiet CltVt MOh 



EARN A 



DEGREE 



AT KOME 



From A Chortoreil Initltullon Of HlE^ter LeAroliiE 

-Empidrtrt Now thmaml Gollag* Craduatn WItli D«grH& 

W PodrM- Cotinoa in Artt WeiL-nrcap nhiEo!u>p9iij': E(tu<nt'lrgn; Feyrhui- 
tytij; I'hyilCVj CliemiHlirVi Tnl. ScTeihJo; 

TJjetrtUjf}' i Lawi ItuehIteOM' Trs hni ni; ; A-eLn>u]]1.inli;i: Adv.i ziplr-.s; 

ARTtmlturc. ElDcErleBl, M[*iPhaTii[TB.I, t'LvL]. i'tmrture], Diesel. Arvhl- 
te^rtuTfll. Mlnbnpr UrafUntr, Aulorniuilve ItadLO, n^rrEsti- 

ncl4iii Illirbwfly, Air Co-ntliil^^nliagp Peirol eum, IruduK- 

Iriak Ehemk'Hil Enuliieetint^pi EaucLdidd l'4>oat. 170 CeiJItOff Free. 
Mcttriylty.ftooaev^lt flimduAte Collcge> 4 TB0-P Shet-rdArt floail, ChiiiAan 

^WIRING 

Vou.VE AUOELSyV^^rt' ELECTRIC 
L f B R A RY-A Mast£^r Bo0k 
72B PAflli * I Zoo I LLUiTRjtTfO N$. ^ / £P 
Hous« and Powep Wiring 
Diagrams — Problems 
and Calculations 
fully exnlaiii'ed In clear practleal 
Jangua£:i!r easy to use and under-- 
stand Including and hints 

for all oleotrical Tvorkera that 
will savij ilmct trouble and 
tno ney » 

AUOELS NEW ELECTRIC LIBHAHY— 

A pito^teslir Hoiue Kh-I Itfitcrenctf 

OiHlr^c In AppIleJ ^Lfctrlelir. t'ittjr to un- 
(lerisEdnd. Quratiucu; kosii'crs plahilr 

H'rltt-cn tor a «inipleL« tvdrhln# knon-]eens 
bf modern eierlrlHE pr^rtlt^. ne^ea-^ibry to 
ererr eledrirliLn. rnulne^r, miM'lianli: in-l 
BCu-le’jit. 

LEARN THE AUSEt WAV' Yavi atk 
itie qucsLloit — Ainlrls ELrctrlc Llbr-ity 
eIfcs like uiBvtir — ulmpllflei? ounibe^. 
KTiiptilr ElluatnUlon^ and precise expUna- 
lln-ne rob'erlisc rottifmrUon. Ot^rr^tlbn imi 
lila<-EHni; .^[iiincehiin'i'e- 
BDOK A MONTH PLAN^rtli>r the 
unu' that ttU'bE'eslS you — iDiiai] We wEll 
aepd IhaL Talucnie bti- 4 d-iya' fr^e* irldl. It 
the hook helps you, arnJ Ue tf.IHl. If It 
dnee not help you, tnall hpi^ hark lb Ul. 



FREE 




COUPON 



Theo. Hodol « 0°-. db W. 33rd at., Hew Vork City 
Mull Vdl. VII on 7 rtfiv" fTfl-p (tibI- Jr q.K, I win remit 
Cl. 30 Othorwljic I will telunt It. AlBO pleOAO BC-nd 
further Inromifitl^in Bhrmt lh<^ Klectrlc Utimiy— no 
abfhKo.tlon unlcflii i om B^ilniied. 

Manne + 

Addrese + + + 

Occupation 



Reftrrenee 



PM 




ImmioiT 



30 DAYS TRIAL 

MAsypAypUH 

I4TUBE 

CONSOLE 

W 

COMPLETE 



Here's taday 's biggest rad io v.,] ue — the 
|fi4C TELEVISION - AUAt^TZD 
Midwest — at luensationally low fac- 
tory-lo-yo4i-price. Now enjoy eicitiuj" 
foreign receptiap^ Absolute Batiafye- 
tion cuarantcied cm money-back basij. 
Send Ic iKtttcrard for F1?EE I9m5 
catalog, ' £/ 5 er-a^i?JT-f s aa,'jiy 

extra money ',i 

Sfie Midwest's Answer la tRADE-fN£t 



HO^ to M 0 l>£/Z/if/Z£ 

YOUR OLD RADIO 

mtowesr PA€TOPy~TO-yov . 

10 t ^ AHm ¥£ RSAI « ySKC/Al / 



CHASSIS IH YODR 
PRESENTCABIMir 



midwest radio corporation 

Oopt. 15 -G ClttcInnaU, OhJfi 



PAsn <rot/POAf ON t^POitiAPo op wpiff nsopy * 



I RfflDWEST RADIO 
S CQflRORATlOH 
I CtnrInnBtl, Ohia 
I iHpt. U-O. 

I ?k’nri me your new 
I F It Fh f eiiAiofl, 
I com pieLe det Alls, nf 
■ your lliTtral 3fl- 
I day Trim uiTer find 
I factory - to - you 

I pricee. 



M«me. 



Addr»ii,+ . - + 

T o wn StA-te^ . . r . . 

iJ^eT-Affenc? Make Etw'y Ejctra Money 
Check here | | for doialiq. 



-J 



Alwajd write yuur name and full addreca ct«ai-ly wh«^ 
an:-LKerlnpj wdt'+rtUenientfi^ 
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POPULAR MECHANICS ADVERTISING SECTION 




• wns A wife and three kiddles — and 

the j»atne nld puy envelope. 1 rouldn't see R thing 
ahead exrept (he fiame old grinds Thon one day I 
read an 1. C*S- ad* The uoupon raseinated me. A 
new idea Ptnick home — it was light in a wilderneps 
of darknesfl tq me^ Today^ because 1 mailed that 
eoupoT) two years ago, T am a trained man — ^mak^ 
ing a trained man’s pay!’’ 

i%'ear!y fiity yewrj! afio^ tht Inrt^rnftlionfd Cornrmpon- 
fiend Schools u'ere established to provide sound 
tfihicatipjtal fnciftties tn men iinabte to nffend reff* 
deni scko^rls. (?rer five minion dollars ha-s been spent 
jti preparing textbooks and Aeepinfi them up'io-date. 
TfidnVt yoii'n find I.fl*Sv graduates hoiding leading 
posliums in every field of and industry^ 




C£ SC 




BOX pex?ja. 

Evplila a;bQi4 T«ar tourjo Ln Kht iubjii?tt iD^irlicd Xi 

TEGHNiqAl. ArtD INDUSTRIAL SUBJECTS 



L1 Aferkrullilrc iD Air Unilini 
L] Air {Jutiditlwalltg ziili^ 
n Anh L1 mit-u Fdl ImfOtiE 

n ATthiii fKi [ I.J r<i 

CJ AuId IrllHitric Techntrini) 
tJ AliUr Th:!iAErl«tL □ A^-iulJO<n 
(J BdUtrniukUv 
□ Bri<]c<' £pK(irj>^rinf 



□ MjknulActum iiti i'lilp PK-pFr- 
O Vljir^nn I'Jn Tiikg 

O McHTlianlrsI iJrvdinr 
Q MH]iatiU:Dfl I iierHuc 
P !^bvj|*Ti&n U >'dt[^F[iFnh1cEnc 

□ rh«nitA4L'y □ I'Lumhim 

□ Potiltry PjiTTninE 

□ PuItJEd Workv kiDEl-ant'hEiiC 



LJ lluildinc RfltjittAUn.1 □ Ch^enhlry P Pbdid U It. K. JnOConiollTflB 
1 1 CirEL LnEincflri'DB O CciaJ O It. IL y^remjLEi 



P Contrutinc muJ PuLl<Ji4ic 
r~l OotCan ]ilB.[mfjLclLiriiLS 

Q DJnoi ll!jiBji]eiC':'EbE 
G L!lEe>ctri[;ihE 
D |«aa]>Unc 

D Fdittulry Priic't.k't 
n Pniit CrrawLnr P I f «ilirta 
U liAaL TTAtlUTiMil u( M^iala 

□ FIEtfEiway Eji^iiikP^rErjtf 

G JIburt PlAiiitLinie 

□ MhnaRemi'nt Tiqvf^ntions 

□ ^T4naeing M«n >t Work 



G lE n. HlBDB.I[U«b 
P Itrtricefbtiaj] 

□ 3bfl*r Mrt*J Work 
P ^tnm KLiHT'brH! ICniiiiHiTJj^E 

G BC-aed iCtifinrri'EEiE 
PAtru-rtyraE Draning 
O Htnicty rat JCofiiw^rip* 

G MLirvr^'inr anit XlKbpiim 
Q l''i;tnirrai.pJ] k! ogiEifflrinji 

P 'j'vIf'pJtDai!' WdfL 

G WcEdEikit. EjEKri-k abi] Ostf 

□ WooltfD Manufiicturing 

BUSINESS SUBJECTS 

n UnciVitHpiDX G JIEsh Hi^boaL SubjDrtq 

P JIluaLimlEcui 

□ Jj*in‘rL(ig Pbow Cafilrt 

□ Ra.U^'ity PPqNuE Clc4^k 
O S(il''nuii[k.TulbiEt 

P ^n'U'n ntBtLOh t^aEMujuriBhlp 
P 8lnu P BluhOuEl 
P ^teaagfapby acnl I'ysinji 



O AilvarLuEcifl 
O UufliimB C'l^rresptuiiit^bf (< 

G biLiilicCM M^bag^bltUt 

□ CatEAonini □ C. r. Ai^ronjntins 

O Civil H^rvii^ib P Coni Arvoyitting 

□ -tydllran l-'rr-iia.Talory 

□ C[t 1E«4£«< Byhjioti □ Forsnianrli-ip 

□ rr«i»h □ Giinlff -S^Enwl Slybi^toi* 

DOMESTIC SCIENCE SUBJECTS 
G Arlvanwl r>rp*>nB.kjtic Q I'rolcwqonaE nmuniakEbE 

P Fooili ■Jd.iJ Coob«'4y iJpBicnibH 

C Homv- □ T™ Hboni niiiE C&fftCFiK 





Jtfd’rrSS 










CEfi) 











Prt'Aint Ppfititin ,...^. 

t’ilHflrfi'm flfrtJ CreifOun lb /kr fra.ffrinTltflMirf ('crrMjwt'Jr 

t'ftmrrfffm, hinttfidt MCfYilrrril. I'lfiitfi/flj a^iffiR fttiffrntt fi'rtnT 
Pusrj«rj( to /. S..J TJ AifBJrFN, Tf. C. St i'FitrVand. 



atfiCJf CASH t 

IN NEW POTATO CHIPS 



START AT HOME 

licro /our ClUatM^fr— fl rrmripy-makliip 
liLiuine^;! uf ybUr uricn. TLini JiOtbtOVJi. 
iTitP- 'T4ii<l| fvjf making nrw IcdnO ul ei>> 

EiiLo C]ilTi<! qiA-iibi mi' |.nnr>r<ivct| mitrUr 
dnlLq^luuii. hU]>irri.or, ''NON- 
ORKAHV" I'lUpM Bl JoM- Coni. A f*iW 
liouni' pmclJee fljowi li. H*KjTi aixr- 
whnrt--ne'iiy, v1llaii*r PtFtnUn™ 

ch-Mp khil JilOiitLfttl. 

WhbtV4#l(^ nr rt't«iE, 
iiUwlr Tnynrt Pviitpes*, Cr- 

m»rlrv[;n. r4<vlkumil«. mv- 
I'r'na. do Hit ft'ijillins Hsr v«b. 
WgHFUe&TflllTVDU m BUtlhiKS 
CrrAt ilUBntttl rn -nf rhE|«i arr mltn 
(IniLv. ETbUI larvi^'liinjMWUly *fVi- 
fou J^n NXprt itiE'ji mnjipymnlilnir 
HHSlFUJiif. Mn H tn titilhliiir" 

O^itlJiv at cfeHh. WrliK Tor potato 
et'i'n IhjOkli't. 

LDNO-fcAWENS COWPAhY, laaB.g Miph Si.t SprEoafi^-IJ. Bhlo 






Tan SKINS, Make Up FURS 

Be a Talidern.L3C. ;rour Hiunttn? ^ W'e leach 

yuu it Home. Mount Birdi, Ahlmilt, Pth. Httdi 

and FJ^h-. ^r., . .• ■\ nnr hablira trophreii; docorate rnOi'! 
di'^].. *tAKE MONCT. H.-unt fitmI KnMbftpjt for 
Jlia tqiKrmhr,i> prr^i;^. INVESTICATE TODAY. 

PDCP Rnoic ^ DO ctttie plctprai. 4H Pic:«« . 

rriE.E, PVUn an ToorH! El'ii HPIP FfO*. 

pFnd .-’BTnl TOD AT T--ThtT MIOUTAF rilifiLfl yviar ACF 

NontHWESTERH SCrnttlL OF TAXIDEMMT; 0«.pt. 3JT9 fioHlU, Nabr. 

TOOL & DIE DESIGNmC 

UPbEiErtlPla Trade. Not p bbiTTeBpcHideivc^ eouru. Pnrtirpl phop min* 
hog En Lhe irDrid.'P InduPlrtpl ranrer+ Write today for full informnEoni 
RATIONAL SCHOOL OF MECHANICAL TRADES 
Copt, la Bao w. Ljhkp St. CMcapaj III, 

ARTISTS MAKE MOKEY 

Find out yctir Abilityi Bend name, DgCp occupation and 
eddresB Jor Free VocatiouAl Art 

FDdsnt Schools. |nc.*lil34F«lfriilS(l»iltBldc<, AilnntDpolit, ivunit. 




UJin-l ti ll tfnLrir.^. Mrf.Ubfl .It 



i!ip*. Liii; .Siiftllbr: '= P 



ift 






■ii. 



rt t:: 



InTiv 



' LI'C U B m e ui . Ejjb rootm. iiiiE I’Ki.rTil 
F»d J«r li«e bpok. "Wbpt £'-.t'ri [ [iMi 
^ Ku I. .^tiCiPt litTiL l!4. ldDlD« t-l-i'J; Ukd 

M f.^iiL t^nirbPtt- , 

J.. L^ AOeOA THAU. ScMDDL 
Rw-tUM Cr*pon 




LJfijt'*rt:e”“io relates ati oUi old legcc^ 
Ttinoui^h ihr *£*3 men have scarf Kefl in vain 
for this losE word. In its sDcid they foimJ 
Jttyt Kt i*rrft ik-isJam. TT'^ learned how 
to unlock the hidden possibilities ilumber- 
ing within everyone . . . untwed 

powert that JUiike for a grea ter life. 

Th li Sealed Boek - FREE 
A seated twJt Vy the RosLcrucuns, reveab 
the plan whcieby you owyohtaiii ihu wealth 
nf knowlrdKe leading lo the greatei-W* ‘nd 
rewanls. of LLvii^. For free copy vnthout 0^ 
lianlicm, write &fibe R.H.X, 

^ BOS1CRUCIAHS 
SahJdSB [AMOkC] CAUTDRMtA 
NOT ^ nligwai Ofg0nijatiim 



jCost 'Word 



trjjett MTiTMiC to Oitvertlserg; plenffe wention Popular Mrrhonlcti 
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r inp TOC 
UMVut thefle aeuatiiMAJ 
nmr Cdoo Band Instruziijeata^ 
Ua.Hiy WAndertul , fncloaiTa fea- 
ti;irea| TQday,wo« tAtmtww, 
€wm* #1^ oi 

th« nrti3t4/* Yoa'U Dd> 
Tvnc» falter a£ii] tfiki 
mors iiride in a 
Cdud — made fajp tlqs nDr3d'$ 
laTB^at biBiiiifactiirer* Sea 
yagr dfilw w Wiita be for 
fJomg Trill, Ea*y l^yuvetit 
CfferH, Mcnwn jnstnimeDL, 
C. a, CONH„ LTD. 
1231Csfln Ckhiit, Ind. 



CONN 

N t T n U M c N t 5 





FREE OUTFIT 



'tuiek Profits 

yiTur y<rry (lr"l da? md p1l year 'round wltti 
Tivy I’^DVwi Waci :md lil^ OUTPIT Jflven. FJtEE t 
ro|.ljilj]? pLTsnsLk. Ou1,I1t In^rl uil'i'a ju^ikirlniviit 

fhf fkltl vjiDC paclut^c':;. |}bKtrlibu(.c home l:Lecvbiiillii»E 
2(M> ftiat wUtnu. nwl-rlt rppraUn.^, n«tlpn- 
flJty kivawn prodm'Cfl— u’uaJTiFUrva 
EmM: cr part time. LIFj^rj^l pEnnn Oh] re- 

lia^lile 4^anl.palky. Wfiie quick for niyFrcf:OR'e|', 

C. J. Mntl, Mnni>rtO(;'t|i Ivo., Clnclnn^lj. 



Iftrui Q AM*C Musical CoraedteH.Opeqr* 
IVtPliaUFI ViudaVilio Act*, 

Mi notra la, Caroed y 
StiuK*, Makc-op Good*. 

Catalns fTa* 

S03 WaSuih, D«pt. 




60 
YtARS 
or HITS 



T> 5. DmIioii & C( 



Chicago 




New Sufluess College Courta 
flfi you to earn up to 

$50.00 A WCEK 

In deprettlon-' proof corner 

Herp'y opportuoityl Dqd^e be satis- 
fied with smaJL-pay, no future ]obs» 
Tlie modem Shoo Service course of 
the National Shoe Service I ostiEute 
wi E J fit you for s s leady^plraian - 

pay Career even leacaes you how 
CO be succetiful in your own busi* 
ness I Train under capable iostruc- 
toia.Coiarse iocLud.es cnerchand is iii.g'., 
sal esma nsbip, ad verdstns pTwo years 
of hi^li school qualifies you. 

Mail cou^dii today- Learn of the 
opportunities awaitinsyoUk Special 
Low Tuition odersi 



•Vi^BrflATIONAL INSTITUTE 

P. O. Bo)c JS03. Chicago, ILL. 
Send! cost and details of complete Shoe Service Susf 
ness Course. 



I I 

j Nam* I 

I Strut I 

I Tfiim - State I 



U 



-I 




Eorn Cash at Home.' 



Wo Hi„ ¥1174 -t«r *KC«atlenal cellar ci^p 

Sti-ew-Kina miiEli'roCk'mi^! Wq nirnl*a jnatrrlnlMI: laliy 
Dlj crD|M. nia aaiE hoqlt tells It yuur 

ccIIjit, hhp>(|. t^Ultablr. ^4. tofbrv!?. 

United Ccir. TB4a 1-irttaitt Av.i Ovpti ¥10- 



t&a/OL Jb plan 

In^nq nt IwmDi Icidxailisl^s. Lj-J-lMXfB I'tlHlt' § 
Di: [kork'i- V ;i It LE • Mn I ’ I'lii'iJL lin ' -u f 

litBL njici hii/Ci. tiis- -.ijiic,- iiV! lU' : :r r Hs.mjnn M 

InUitUtl-.JtJIG [ h/ n. IIODL [L L?. \L.U>ilk.gT.U' -- 



HsvitbaStiBlGiulEir 
SaiaitLi Guilu 
PJan* 






ailAItTIST! 



Learn at home m your spare fime 



Train tn Iw *n ArUBt ana Itecuinie yuei' "yivii t>ots." Our 
liracOc^al iiteiluid hux tmlniKt mt'ii ncia wnini'n ui il] aEm 
biUcK 1014. COTTHEftClAL AST, C.iiimjONTMC, *n(t 

pKHlrrNIDkrr Jll 111 Otltf eiiEnplelc ruunfr. Tra1ni>d AflLstik afi-- 
t:afii!i]ik* of timJnir aae. sap, *7 0 jv wk?-pk, 

Nft prwiwij Art iit^ebssrr' 

FUFF BOOK.. “Art fnr I'lcnKurn- aitrl 
Profit"'' dfJTiil!*? CM3ursE< piict TWO ABT 
OUTFITS Indvded. Mail eeu(Hjn IndH^. 



FREE BOOK eives details! 



I *«T»ol *>r Art. StuUfe 

! Ui$— ISlh St-r N. W., Waihtjiglon^ 

f Vr*l T ijh Intpreslfil En lei mint to irnw. 

I rtre B[>n4{, "Art fur 1‘lcaiure jinil lYotlt.'" 

i Nkcne 

1 AildrfiH.... 

a LI ly SI itU‘. 



mo Miur 



....AlfL'.... 



This 

MACHINISTS’ 

Home-Study 

Course 




helps men get ahead 

Newly jwMnulflctl — Bpnflally prlcIMi — Iheso five ronqit iMkjJtS tJvo 
you ttkE prnrHnMil Tact.* n>[t iin>il£'ni fruifhlTi rn- Up-l!^lii1e iTLeOKHlii, 
you newl lu atlVaiit'b In fn uftllnc ahfNp wurk. Take advimlflce lil 
1 ho ollirr lUiin'H eiii>Oflen(:^ ivi friunil in IhWiKri, tn> f^otvP ynur pToblert!Si, 
mrrejj.'^B your elBcteiicy, witli 



The NEW AMERICAN 
MACHINISTS* LIBRARY 

5 voluitiH — £0t.d pa gea-^ IBS 3 llluilratlone 
'A comblrtfrd bom*-ituEly ( 4 u»e and ret»enc« llbraryj 

Thli llhriiry at niuctbine bIiou pr-n’llce ’wah uTlllrw l«r priicHrjil men, 
Ll Ktvtw yuu Llio LmmI iiifll titNli Ti>r every klnii of macliliip Hhop work. 
Il ruily tKitlallW laihtrt- Orllla, iwi -oihcr nsiU'lituo toclH uutl [heir 
fiyurjjrtruji, iuUoitialic aertw muVhtiKM, f.”d tfwdji. Kcar tlii- 

jsiffii U1H.I ■prorturr Ion. imiirli anil (lie wi^rk, rneiftl niirfaclTu^, etf , 
cie. Plainly uTlrton — rompleiciv llHialrLited — the heat kind nt 
help lo The iBkchltje ulrkp muti ^ ho w-ants to ndvanre hliu^elf. 

No tnoner dowri — idocIpI prJcfl-^eosy p«ymanti. 



1 EXJAnNATION COUPON \ 

I McGRAW-HILL COOK CO>. 33Q W. A2»d &L, N«W Yorh J 

1 Setiil nkk* for trn djyji' H^Kumlnnllein ltii^ Amfrlretk M*rhln- I 

J li-l*'' Llbranh'. Tf *-JiU*fT'H''lory T w'HJ ttrHrJ vou CJ.SD in tf> dByj; . 

, sjkii 5H.E50 mi^nitiFy uniH ih? nricn of Slfi.SO Ib pel-J, If rot i 

1 -w-anlrA. I w'kll romm llir iKKifcA piosdjalfl. (To insura prompt | 

Y lOi ikAkB-n t wrltE- ii4aiivlv And fill in all linEi.l | 

I K.iTne . hi-»+ I 

I E]ome AdUrL'BB. ... . j 
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Chart showingt how much cooler Prince 
Albert burned compared to the average 
of the 30 other of the largest-selling 
brands recently tested for 
cooler smoking 



I'M 

GETTING REAL 
SMOKING COMFORT 
AT LAST-COOLER, 
MILDER SMOKES, 
VET RICHER- 

^ tasting! 

A- 



In Recent Laboratory “Smoking Bowl” Tests, Prince Albert Burned 

,86 degrees giiiiE 
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than the average of the 30 other of 
the largest-selling brands tested 
— coolest of aWI 

S cientists at a nationally known inde- 
pendent laboratory tested to &id the 
COOLEST -SMOKING TOBACCO, and 
the results are no surprise to millions of 
smokers. Automatic smoking and heat- 
registering machines found that Prince 
Albert smokes coolest— as above. Say 
good-bye to parching, "bitey"’’ smokes, 
P.A.'s cooler, milder smoking lets rich, full 
body come through EXTRA EASY ON 
THE TONGUE. Prince Albert’s choice, 
“no-bite" tobacco is “crimp cut” (“Mak- 
ings” fans, thafs a “pointer” to you too!) 

Comrris^t. IMS. R- Kennildi To*m«C Cft., WinitaH'ftated. M. C, 




OL' lUVGt nOSSIMS SAITS; 




50 

pipefuls of fra- 
grant tobacco in 
eveiT handy tin of 
Prince Albert 




THE NATIONAL 
JOY SMOKE 
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X HEG1*T^RECKN 5. ►ATmT OPrtptJ6J;lD CANAM ^ 

WRITTEN so YOU CAN ONDER^TAND IT 



VoL 72 



f 

DECEMIBER, 1939 



By L.. A. Hawkins 

Hiiecutive Eng^ineen 

General 

MERIC AN uiaustry nas ijpGergone 
profoimd changes in the past fifty 
or sixty years. Automatic machine 
tools have increased productive effi- 
ciency enormously j standardization 
and mass production have become the 
rule, yielding superior products at far 
lower costs; the role of engineering has 



«nfine<rc pur rttviricity 
to Wofh, try to find 

what it IE and why it b*hoi?ta as 
it domx. AboVEt rtudyina art arc; 
leftf a camera "frEEXts” lacy pat- 
tarn ot nino-foot area befwscfr 
f-cpa^vmf pj'nu?Afel« 
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the inventors and en- 
gineers of the last cen- 
tury had. as their only source 
of such facts, the sporadic 
results of unorganized re- 
searches. But even so, the 
experiments of scientists, 
working single-handed and 
often with the most meager 
equipment, had laid the 
foundations for a number of 
new industries, of which 
none was growing more rap- 
idly and promising more for 
the future, as the century 
closed, than the electrical 
industry. 

It was Faraday*s great dis- 
covery of electromagnetic 
induction in 1831 which 
made possible the develop- 
ment of the generators, 
transformers and motors 
with which in “the gay nine- 
ties, “ the young profession of 
electrical engineering was 
building its rapidly growing 
systems for the generation, 



nearest affprcacft tit 
p«r/eff vafuum I's 
ot oil ane ten^biJfiantfi 

o/ ait in ^-ray or raJia idSavc. 

CrnreiTi fcrenlijf' uuatc/iex activitt€* 
in ont ojf tfif n^tir bu/bs. Bottom, 
miI/ion~V0ft X-ray macAine 



increased greatly in import- 
ance and has led to a much 
higher degree of technical 
specialization. 

But no other change is 
likely in the long run to have 
a pi'ofoundcr effect on the 
character of industi'^^ than 
that w'hich is being WTought 
by indust ry*s domestication 
of science in its own re- 
search laboratories. 

This change began less 
than forty years ago and 
came into wide operation 
only in the last two decades. 
It is since the last war that 
research has become gener- 
ally recognized as an essen- 
tial function of industry. 

Scientific facts are the 
basis for invention and en- 
gineering development, but 
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diiildbutiQn and latilization 
of electnt; lights beat and 
powei\ 

Some of the industry's 
leaders had the vision and 
wisdom to perceive that if 
such important develop- 
ment had sprung from spo*- 
radio scientific efforts in the 
pastj much more could be 
expected from organiiied, 
cooperative endeavor^ ade- 
quately supported with 
equipment and materiaL To 
this perception the industrial 
research iaboiatory owed its 
creation. 

The General Electric com- 
pany was a leader in this 
movement. Its research lab- 
oratory was started in 1300. 
Today the National Research 
Council lists 2^000 industrial 
research laboratories. 

Research is the systematic 
search for new facts by ex- 
periment but research is of 
two kinds. One kind seeks 
new facU about a pai ticutar 
thing for a definite end* It is 
such research wdiich leads to 
new^^ and better materials* 
new, improved and lower - 
cost products^ increased pro- 
ductive efficiency^ new or 

(CantinuBcl to pai^e ISOAI 



Ti>p, leftt inspectins hifh^power X-ruy fube/ ffifttp meoaurfnr 
light 9tiipwt sodiwm^Vapor i&mp. Bottom, steel rods 

for tUThlnes ure given hreohdown tost in an electric furn-iieo 
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Cup Is Kept from Skidding 

” in Plate 



Cup sits tight in of nan-^htd gtpSS plat^ vetn 

u?hen it is tilted at sharp angle 



If you experience difficulty in balancing 
a plate and cup on your knee at those in- 
formal luncheons, you may welcome a 
plate that permits one-hand control of the 
food and beverage. Skidding o£ the cup is 
prevented by a *Vcir' rising in the center 
of the glass plate into which either a cup 
or tumbler will fit 



lound Svstc 



System for Home Movies 
Carried in Compact Case 



Sound effects and music for home-movie 
presentations are available in a three -in - 




tpraber is in upper part: and umpUfttf^beSow 



/ % 









one unit which includes dual turntables, 
amplifier and loud speaker built into a 
portable carrying case weighing less than 
forty -five pounds. The speaker and a fifty- 
foot extension are contained in the upper 
portion of the case, and there is space for 



a microphone and small stand. Either ten 
or twelve-inch disks may be played. Pick- 
up airnis are equipped with pilot lights to 
aid in finding record grooves in darkened 
projection rooms. For split-second syn- 
chronization of sound effects, push-button 
cutoffs are provided. 



^nPortable Drinking Fountain 
Holds Five Gallons 



More sanitary than the old-fashioned 
water jug is a portable didnking fountain 




Portable drinking fottntoin ftploees the old ufatet 
fags at athletic fields ond eonstruction fobs 



that has the appearance of a fire extin- 
guisher* A few strokes of the pump build 
up enough air pressure in the compression 
chamber to force water out of the fountain 
when the valve is released. It holds about 
five gallons and ice may be addedoto the 
watec if desired, O / V 
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Lifif light shining thr^^iish rotating 
cylindarB imparts bachuiard ^0- 

tracks f bnllastf steam ami rfl 

^cene above 






scene. Electric bulbs witKin the 
cylinders cast lights and shadows 
on the picture as they revolve. In 
one scene depicting a train, the 
light action of the tracks actuaOy 
goes backward to create the illu- 
sion of a locomotive speeding to- 
w'ard the onlooker. The 
can be taken off the frame 
rolfod-up like a rug for shipment. 



Rotating Stand for Kitchen Tools Holds Various Utensils. 



Cylinders Impart Motion to Scene 



Motion is imparted to advertis- 
ing signs by illuminated cylinders 
revolving behind them. The scene 
itself is painted on Lumarith, an 
acetate cellulose plastic material 
which passes light, in back of 
which is slipped a shield to mask 
the part of the picture not to be 
animated. ALso made of Luma- 
rith, the cylinders havo designs 
painted on them and synchronized 
to create natural action in the 



Various kitchen tools can be installed 
interchangeably in a handy stand that 
eliminates the need of holding the tools 
with both hands. The basic unit comprises 
a juice extractor, an egg beater and an 
enameled bowl that sets on a revolving 
base. A potato ricer and a food chopper 
also fit the standard pedestal 

CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine wdll be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self- ad dressed envelope. 




Standard jj - used to h^d food mixer flaft} with 

bawl an ratatfns stAnd, and /utc*r i Tight} 
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Typitt I* a««^urcJ of govd iltumitUitiott lirttm c»P>' 

hdtler lamp- Z,rne spatmer if QprraCcd hy har\ii 

, Light is shed right where it is neailed by 
a lamp mounted directly on a typist’^s copy- 
- holder to lessen eyestrain. The holder it- 
self is adjustable to any angle and it has 
':^a hand-operated line spacer. The light 
"^switch is located at the front, and there is 
a convenient holder at the base for pencils. 



Fender Guard on Auto Bumper 
Serves as Feeler in Traffic 

Mounted at the outer ends of front and 
pear bumpers, fender guards signal the 
driver as sooi 



Resembling the barrel of an anti-aircraft 
gun, an exhaust muffler is part of a pneu- 
matic circuit breaker developed by Gen- 
eral Ele^tiicJEhich uses a blast of air, built 
u;^under pressure, to interrupt the circuit 
and break th^arc,. It is designed for 15,000- 



ib^iraArr up in unusual pasitian. Base 

eantains mechanism and tong barroi serves as mufR^r 

volt service at interrupting ratings up to 
1,500,000 kilovolt-amperes, and is capable 
of protecting electric equipment in com- 
mercial installations which previously were 
limited to oil-type circuit breakers. 



her Is a Military Secret 
to Countries at War 



Information about the weather, of im- 
mense value in war, is guarded by warring 
nations as a military secret. In Britain, for 
instance, the publication or broadcasting 
of weather data — even of local thunder- 
showers — is strictly forbidden* Since 



with another vehicle* Roller and spring 
action cause the guards to slide off of ob- 
jects without damage, and the slightest jar 
is felt immediately in the steering wheel. 
The purpose is to prevent in ter locking of 
bumpers in trafFic and parking as w'cll as 
to protect fenders and headlamps. The 
guards can be attached easily to the front 
and rear bumpers of any car. 

c 9 7 

^Circuit Breaker Like Big Gun 
Blows Out Arc with Air 



Lamp and Copyholder Unit 
Saves Typist’s Eyes 



Two viavim at left show how **feelor*' guardg fenders. 
Jiight, clearonoo guidot cdfl b* added it desired 



* 
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Model of Cathedral 
Has Stained-Glass Windows 



weather regularly moves from 
west to east, the geographical po- 
sition of the western _ 

Europe gives them the 
of Icnowing what sort of wea 
is in store for Germany to the 
Advance knowledge of 
clou di ness j fog and rain 
a deciding factor in the success 
failure of air raids, major 
sivesj or naval engagements. This 
is particularly true in chomicalQ^ 
warfare which is notoriously de-^^ 
pendent on wind direction and thcfe 
probability of rain* ^ ^ ' 

--- 

Venetian Blinds for Auto 
Reduce Glare and Heat 

Venetian blinds for the 
bile are now available, made to 
any type of square or curved 
dows. The flexible cord whic 
controls the setting of the slats 

operated by one hand, so that i - 

Ai-Wrryj- j-an o-ienT/ atiol trjffftffiimff UP S6m* high lights in toMtfdraF' 

<lri\ er can easily adjust me angle fitted tnuh jriawnad^rlftKM rjirnanuns nnd inf*riilf iiirhtinr 

of the slats or drop the 

Pitted with electric lights and stained-glass wun- 
do\vs, a miniature of St. Patrick's Cathedral in 
New York City is the product of a three-year hob- 
by. Into tlie five-and- one- half foot model went 
16,352 pieces of boxwood all carefully fashioned* 

i Hi f — ^ — 

Many Stars Are Nearer Earth 
Than Hitherto Believed 



quickly for hand signaling. Besides 
reducing sun glare, the blinds keep 
the car interior cooler in summer. 
The blinds are made in sizes and 
shapes to fit any car. 



1 . ? 



T^'opular mechanics 



Blinds raised td shut dirt Sunlight and htot ftap} can 
be lowered quickly with one hopd far signaling 



More than 5^000 stars nearest the earth, 
including many visible to the naked eye^ 
are only half or a third as far away as pre- 
viously believed, according to Prof* Jan 
Sch^h,^of Colun^jcL UiUYersiii'j who has 
found a iiiinall systematic error whicdi 
changes the calculations made by the 
method of parallaxes* This involves sight- 
ing the angle of the star at intei’vals six 
months apart and then computing its dis- 
ance by trigonometry. It is now suggested 
that tides and waves in the earth’s atmos- 
pherCj caused by the moon’s pull and sun- 
light above the earth, bend the beam of 
light from the star. Because of the sys- 
tematic nature of the new correction, re- 
calculation can he made without taking 
new observations of each star. The discov- 
ery does not affect more remote stars. 




1 ^ 




Top, Mtf t^n-ifu:h iiitvppt:arfng gun of rn^lont of ftring. Bvttofnt taf- 
tery of coatt-dtf*nse mortars firing. Nata projectilms in air. Upptr 
ri^htf obaervotion plant w«v(t far artiiitry fipoffinf which enabtrs tht 
fftinnci'J fp firt accurately at targets they f^innot see 

60 & 



^UPPOSE you were be- 
hind a hill with your gui^ 
w'hile a man on top of the 
hill told you over the phone 
where the game was. and 
you tried to hit it wnthout 
ever seeing it at alL 

A ridiculous futility, you 
say, but that sort of shooting 
is everyday work to tii.e ar- 
tilleryman. It is seldom that 
the men who hre the guns 
ever see what they are 
shooting at. 

Your coast’- defense gun- 
ner has the easiest job of all, 
for the permanent installa- 
tion of these guns permits a 
long and accurately plotted 
base line^ and a wealth of 
specially calibrated instru- 
ments simplify the problem. 

And the problem needs 
simplifying, for the effective 
range of a big sea coast gun 
is tw'enly-six miles, its nor- 
mal target will be a battle- 
ship moving thirty miles an 
hour. The gunners^ view W'ill 
be blocked completely by 
fortifications, even when 
mist, smoke screens or dis- 
tance do not conceal the ship. 




UNSEEN TARGETS 




To score hits, the gunners 
must be furnished with the 
ship's direction, distance, 
course and speed. And the 
gunner cannot aim where 
the ship is at the moment, 
for k takes more than three 
minutes for the huge pro- 
jectile to reach its destina- 
tion at extreme range, dur- 
ing which time the ship will 
travel & mile and a half. At 
these long ranges there are 
many things to be consid- 
ered that the hunter need 
never wori^" about — the so- 
called “ variables,'* that cause 
the shell to deviate from its 
normal tiajectory. In a vac- 
uum that trajectory would 
be a symmetrical curve, but 
ah' resistance slows down 
the shell so that it falls at a 
much greater angle than it 
arises. The altitude attained 



Tfp, 0ht*rVation planum flying alHfUe the U.S.S. Cruiser **Porttarid." 
BottptTff neuJ 4.B field with MpUt trailf r£ady far firing. Nate that 

tht gun is maunted an a carriage which facUUattt rapid as 

the attaching farc-e adoances pn tAc 
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by a sixteen "inch shell at maximum range 
is more than twelve miles, so not only must 
the density of the air at sea level be com- 
puted, but the varying densities of all the 
higher layers of air that the shell must pass 
through. Barometer and humidity read- 
ings are always possible at sea level, and 
the higher readings may be obtained by 
airplane or balloon in peacetime* But dur- 
ing war it seldom will be possible to obtain 
such readings when needed, so tables of 
averages^ based on sea -level readingSt must 
be used. This factor is far from trifling, 
for air density can cause a fifteen -per -cent 
possible error— one and three-fourths 
miles at maximum range. 

The velocity and direction of windj from 
sea level to stratosphere, must also be 
knowm or estimatecb for a twenty-mile 
wind will carry a shell a full mile off its 
course during the three minutes it is in 
the air. The wind might vaiy from ten 
miles an hour at sea level to eighty miles 
an hour at the top of the trajectory; so 
these varying forces must be computed ac- 



cording to the length of 
lime they affect the shell. 
And at those long 
ranges^ the earth can no 
longer be considered a 
stationary fiat object. 
Both its curvature and 
'otation must be allowed 
for. A gun firing north, 
for instance, must be 
aimed 175 yards east of 
the target at maximum 
range, else the earth will have rolled the 
target out from under the descending shell. 
Rising or falling tide will also affect range, 
by changing the elevation of the target in 
relation to the gun. 



Topf six-tAth disappmaring fun oftcr 

firings Note that ncoil it rvfurnmf ffurr 

[fading position, dreht optical range Under, bm- 
rng used here for upti-airoraft If re* alto is used for 
practically off nai'al gunnery. Softomf aixteen^ineh 
Coatt-defense gun in (Bctron 
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Powder temperature is 
i^nother variable. Warm 
powder bums faster lb an 
eold, a change of ten de* 
grees causing a diflerenco 
of 300 yards in the distance 
the same amount of pou— 
dcr will hurl a shell. These 
huge projectiles, weighing 
more than a ton, will v^ry 
a few pounds too. thus 
varying the distance which 
a standard charge of pow- 
der will hurl them. 

^Cont iniicd to pa,^e 144A1' 



j roknt iiii iinpacl 
Tiwiti™ pf 

hliWViWi' ot ^h(lt•S 



Shi|j rliutiifC!! 
clunKi' M'>' II tit I 'l' 



caur',^ 



to W yit- 

i 



Corrcfispn Ivr I 2 ih 
:i]>[h]jHL Gun nun 
Dll lArgPl unlil tIrvirwjuJ 



Orijjkuil HPtuBl 
lAT-gtl kpi'alBtiini 



OtIkiiuiI 
Tluii 4 ;>l paurhc 



Coi'lT<'lii>n> rcfkiJi'tc'El un 
rml lhn>« 



ActUMUlBlH 
rurt^CtiOT] •ppiltd 



■'^tcunif 









Top, firing a sixtetn-^inch railway fiw#), Thi ervw depends aimast entirely upon 
aerial target location and spotting. Circlet piotting room of coa«( hot- 

tery iLiffh plotting bourit /n use. jffottem, ^un on target, 

causing destn/ctivt hits after stvtrat shots have been fired 
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Portable Scaffold on Wheels 
Towed to Job as Trailer 



’t 

wheels^ mounted on the sides of the oblong 
chassisj can be removed and placed across 
the narrow ends to make a breads non-tip 
base for the tall structure. AU four swivel 
wheels may be locked in the best position 
to provide stability, and a fifth wheel also 
can be lowere^LJEor additional steadiness- 

_ 

^iLock Washer Pre- Joined to Bolt 
Is Mechanics' Timesaver 

Mechanics can 
save the time 
wasted in putting 
lock washers on 
screvrs by using a 
pr e-ass em bled 
unit that is ready 
for application. 

The proper type 
and size washer is 

held securely on each screw so it cannot 
come off. They are especially handy for 
insertion in places hard to reach. 

i /a f 

'^oud Speakers on Motorcycles 
Help Police Direct Traffic 

Loud speakers now being installed on 
motorcycles of the London police force, 
while intended primarlly"'ftn*^lh^ normal 
duties of directing traffic and pedestrians, 
are used also to give alarm in case of air- 
raid warnings and to help people locate 
shelters. The microphone is attached to 
the handlebars, and the loud speaker is 
fitted in front of the vehicle. 



iaddefM arc tfaiikty rrvetetf, or at 

shaiiCn far taWp'np fa tht naMl fvb 

Scaffolding equipment that serves as its 
own trailer when towed from job to Job is 
built on a four-wheel chassis for quick and 
easy portability* Capable of reaching 
heights up to fifty feet, its group of exten- 
sion ladders may be fitted together in va- 
rious positions such as leaning, straight up, 
towers to support a railed platform on top, 
and scaffolds upon which planks may be 
laid, the parts being tied in place with sec- 
tional braces, telescopic pipes and long 
eye hooks. Ladders are aluminum or wood 
for ease in handling, and other parts are 
steel. The two long axles with their 



Laud Mp^ak^r m^Utittd in htadlifht^a plaei it uttd 
hy Landort m<OtPriiyeia cop to direct traffic 






• , t^UiJUK, /u/ 
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SNAP 



Fur a rraiiy ariginat Christ- 
max card, put your came-^^ 
fa work. It arty- 

thing fr-am f/ir famity-pof'- 
irait iir%d haijte-ip-thr-xnotJLi 
tifrncs to the dixtinctivo 
cards shotm hero. Compos- 
itSf. ahove, hfuf tttadm 
pbotos*^^P^irtg rack person 
hotdiAit a card and pasting 
one on top of anothifr 



a mil y's reflection in 
Christmas-tree decoration, 
u'd£ snapped with 
eamero itfith doubto-oirten- 
jfeo'n bf! fj! DCL'j , focusing on 
ground giass. Left, black- 
board greefine p>j 
rOfttn. BelaWr an **o€/er- 
the- typo writer" shot 



Tuklr-iop pictures offer a trarioty of ideas far eieUer holiday 
greetings. A iiPi^£rC»uriif Mias used for the card ahoUe, 

with enlargement If upiif CArtffnias posted on it 
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Everyday Articles Redesigne 




r Comfort 




^ u.U^ ^ 

Pesisnins ard^ary articles fit tl^ needs 
flf J^re human ‘hody is tfSinff accompltthcd 
by Anstfltf o f yor-Jt. ^b^V^v, 

sdfety taXor Ahap^dfar easiet hifr\dling 



Ocsis^fr BisvnS with pen which h« says 
will. impruKJ^a FirnffiTship and eliminate 
Writer's trttmp. Me calls this hind at de- 
s/jfnfjij^ ‘*i arm a femes'* anif hapet ta irt- 
crea&e the utility ai ordinary urtictss 



Centmrt iormogenis siaSS,, plott artd 
spoon. Just n«i£i 4«ari^n in 

doorhnoha. Centtf^ t*fit tarma^enic 
SCreu^Jr-intr compared ta eltJ style.. 
Battamt Biseni working an fartpa- 
genic hairbrush.. Note fbetsk of 
brash and unifjup/ handle. The 
farmnSStiic screwdriver has grips 
fitting the fingers instead of ordi- 
nary straighi groove t on the han^ 
die. Pitting articles with nonstip 
handles will prevent many acd^ 
dents, the designer contends.. Me 
plans ta extend his Work into the 
farnitarst howsing, automotive and 
many other fields 




Dtitiq.n*d it>r racing fare, y \ 

■11 CuJjVorTim if iirit-fiztctnth iif j:i tiiifz Td/fjgr. 
There PFF i«ar raiff arpufi<f f^ir ffoet ynJ nuch 
ear has n with two amall bearings th^it 

rulT aijainiit fXie ]T/luftk the COT ■S' guidcil pct^ 

pt lrai''cJ 5 at speeds arounef sixty milef on hour 
iifc eenfriitigat force hetps it dji the speedu/ay^ 
Four cars may j"wpi in each etfentf ea^h ruFtniiFiit 
egainsi timer ^ ufire rod protruding from the 
left xide pf cuf/i tiir is the ignition stvitch. Lou:- 
rrirjg o perosM fli^ trips the #u.i4^l'4:/4 prp 

onj' ear u>hieh the rare afhei-alf desire to stop 
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Top^ BpectatoTS at the speedway, Circle^ ownera adfisating cars. Bottamj tettf owntriS in the pits* Right , 

ujrp« across track trips ignition jtwitcA of ony cor. £ocft racer wtigh* paundst costs Abaitt SSf> 
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Wheat Stored under Lake for Wartime Needs 



I 




Kigittf dtfmpeti int^ 

tmtiipretaor pip«s ** fat^crd 
infp fattk shown bftovJ. 
Shcti^hr at (irdlt'am, ri(r^t» 

j7lti Ian A sub- 

mcr^vd in fat.- 
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WA7£ft LEVEL 



SOO,OOC^ 
POUNDS OF 
^^HEAT/ 



As a precaution against the possibility 
that a ’v^'^r blockade may interfere with 
imports of food, Switzerland is storing 
wheat at the bottom of her deep moimtain 
lakes. The grain, forced into a lank of 
500,000 pounds capacity, is expected to re- 
main unspoiled under water for ye^rs, 
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One-Lick” Forest Fire Fighters Clear a 



Cutting fire lanes in a forest by the “one- 
lick^' method now being adopted is accom- 
plished about three times as fast as by any 
other manual system. Formerly each man, 
equipped with ax^ rake and shovel, cov* 
ered one sector of the line. Now the fire 
fighters are jdivid'|d mto crews of axmen, 



rakers and shovelers. As the axmen ad- 
vance each takes just one stroke at any 
tree or brush; if that does not clear it the 
man behind takes the second. After the 
axmen come the hoe and rake squad, and 
they are followed by the shovel crew, each 
takfz^ turn at thfi. line. 
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Comfori «nd ip««d btinq combined in ^ha mo darn train. Top^ 
unufual rear tnd of one of the streamline coached, fieldw, 
the New Yorl Central's majet+te 'Twentieth Century Limited" 





Di«e^ power, b*n«ved by 
lomt ratlroed opetiiton to 
ofTar aconorricBlI tfitiM of 
drEvIng the tuper^ffairtt, is 
illusfrated at left. Hare ii 
the engine room of tha 
"City of Loi Angelei" 



By F, E- Williamson 

President, Now Yorfc Central Railroad 

M AN'S agc*old struggle to 
conquer time and dis- 
tatiee lias reached its 
present astoniahing ap- 
proach to fulfillment through the 
discoveries and the resulting 
marvels achieved by modeiTi sci- 
ence* This is particidarly true 
in the ease of the railroads. 

To cite one example, the 
streamline lightweight trains 
which have captured the imagination of 
America and in a way have started what 
it is hoped will be a renaissance of rail 
passenger travel have been made possible 
largely by recent developments in metal- 
lurgy, Protracted and laborious research 
in the mills and laboratories has resulted 
in the creation of numerous hew alloy 
steels and other metals which have lent 
themselves to novel uses. Even ten years 



O0 tuxa service li fast be- 
coming cotnmen on Amer- 
Icen linej. Below* tKe in- 
terior of dining car used 
on tbo Pennaylvenl,^ ftell- 
roed, looking toward buffet 
end pentry end of car 
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ago many of these were either unknown 
or their production commercially was im- 
practicable for varying reasons* one of 
these being, in some instances* the factor 
of cost, To show how fully the use of 
these new alloys has entered into the pro- 
duction of the modem train^ I might say 
that lightweight high-tensile steel and at 
least six alloys were used importantly in 
the new Twentieth Century Limited. 
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Rails— If^SO m 



Advancement Jarrells ii jl]uitr4^«d 
in chart {above). Rights control 
cab of a streamjinori power oar« 
Note telephone (at left) on whTch 
driver may communicate with 
other trainmen. Below, double- 
decker coach which If operated 
by the Pennsylvania Railroad in 
New York suburban territory has 
exceptional pastenger capacity 



Such advances as these have been, in 
t?reat parljthe resull of comlaiit research 
and experiTiient, both in the field ol 
tlieorvj of day-by-day practice and in 
Icdmieal scientific laboratories. Too lit- 
lie lias been realized by the public of the 
ceaseless efforts in this direction made 
l>oth by the railroads themselves, us well 
as i>y the great equipment companies 
which serve them. Yet for many years, 
both branehe« of the indust have been 
engaged in intensive oxpcriin’ieTitation, 
often jointly, in an effort to mate better 
equipment and facilities and to do this, 



if possible, at a lesser expense, feso great 
has been the volume of equipnient and so 
high the safety and servdec standards in- 
volved and so vast the expense that even 
when better materials or methixls have 
k'cn found and tested, changes from the 
old to the new often have had to be ncccs- 
sarilj’' slow. Rapid wholesale replace- 
ment has not been economically feasible. 
After fill, a steam locomotive is built for 
a useful life of at least twenty years and 
costs $60,000 to $145,000 or more, lienee, 
important though these changes may l>c. 
often they have lacked spectacular ap- 
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of American 
is demon- 
thesa photo- 
the latest lo- 
, L«ft^ giant 
ftctric power 
thft Union E^a- 
built' for 
long runs 



Steam power Is not lag- 
ging jft the railroad 
parade. Left, we see 
the P e n n s y I V a n |a ' i 
Broad way Limited/'' 
which has Etreamline 
coaches fitted with 
dose-fltting vestibules 
and curving '"slirts'* 



Awa-inspirlng are such 
trains as this, the Ba'fi- 
more and Ohio's "Royal 
Blue/^ pictured here 
■with a streemlTne "Bul- 
let’' itftam locoriiotive 
fubitituting for Diesel- 
electric power car 
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2^phyr tffllni, of which the 
'^General Pershing" (pic- 
tured at left) if the latest, 
provide fast service on the 
'Sudington, These stream- 
built of itainleis 
ere propelled by 
Diesel engines 



Ml 

fr^ 

Modernised iteam locomotires 
get the cel! to 
the eetlon^s fe<t trems^ 
the Southern Pecific'i 
light" rounds curve on a 
tion of double^racked fine 
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C^orful to a degree never dreamed of in the 
early dayf of railroadiog Is the Seaboard Rail- 
way's ^'Orange Bloisom Special" (above). The 
(Ifneis CentraTs "Green Diamond" (right) 
averages A mile a minute 





Stren^thp wH'bfiMi' an incr«4)« In ii acKl*¥#d by 

fattening "fluting'* {top photo) to the gleaming surface of 
Budd-built ttainUss steel can^ Elelow, attractive interior of 
tavern coach on Seaboard'* ‘'Silver Meteor/' Soma of Amef’ 
»ta*i foremost designers partidpatedi in styllnq today*! fralm 



peai and thus havw met 
with mcaf'er public appre- 
ciation. 

Pot many 3 ^ears the rail- 
road industry' has partici- 
pated in both creative and 
applied research to improve 
its sejwicc and at the same 
lime reduce iU expenses* 
As examples of recent cre- 
ative research I might men- 
tion the development of 
new means for detecting fis- 
sures in steel rails^ as well 
as the development of meth- 
ods looking toward the 
greater prevention of fis- 
sures ; a ten-year program 
on air brakes which re- 
sulted in the development 
of a new and much more ef- 
feetive freight triple valve; 
the development of efficient 
systems for air condition- 
ing passenger cars — 11,027 
cars already have been 
equipped with alr-eotidi- 
tioning systems and this 
work is Ixiing expanded as 
finances permit ; and the lo- 
comotive booster, a valuable 
auxiliary to increase a loco- 
motive's power temporarily 
for starting or on grades* 

The lest departments of 
the railroads arc chiefly 
concerned with applied re- 
search* Applied research 
results in greater efficiency, 
economy and safety in daily 
operations. It is, in essence, 
a constant search for better 
equipment, materials, sup- 
plies and processes, parties 
idar emphasis being laid on 
those factors that make for 
safety* 

Among other subjects se- 
lected by the railroads for 
intensive research are the 
effect of fatigue on rolling 
stock axles; boiler feedwa- 
ter studies, which include 
the testing of compoimds 
designed to prevent caustic 
embrittlement ; the devel- 
opment of disk-type driv- 
ing wheels for locomotives; 
<kvelopment of a device to 
indicate proper selection 




and 

sary to produce tlie masitmun 
drawbar pull and liorsef)ower 
available in the locomotive at 



on ralli It the objective which most operators have 
reachedip and the photo above illuitratei the points Like a 
fmely furnished home is this observation lounge which is 
a feature of the “Silver Meteor.” Below, trucks of the Mil- 



all incidental speeds and to 
avoid waste of fuel and power 
by the use of longer cut-ofTs; 
the development of roller 
hearings on both wheels and 
driving journals ■ the develop- 
ment of ne’w automobile load- 
ing deWcea; the development 
of container cars and contain- 
ers j drop-type couplers in 
combination w’ith the steel pi- 
lot; esperinieiiTs with longer 
rails and substitutes for the 
wood tie. 

Literally hundreds of other 
subjects have been investi- 
gated. Much of this research 
has pix>duced concrete results* 
making possible improved and 
.safer ser\'icc. As an example, 
in 1938, the railroads estab- 
lished a new record in fuel 
eflRciency in freight service. 
In that year, to haul 1,000 
l<ins of freight and equipment 
one mile required only llo 
pounds of fuel, against 172 



wAukee Rodd'i stredmlifter 'Hidwalrha" embody such in- 
novation! a coll iprlngt, hydraulic ihock abserben, rubber 
mountings and roJI«r bearings that fr«« tha can from 
jari, jolfi and ndesway 








speed It viiibl^e In 0^*17 Iln0 of l^hit ite^m locomotive^ u*«d th« Soeta Fe to pull Ut h 
speed train, the between Chicago and the wait ^ 
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pounds in 1920, a reduction of thirty- 
three per cent. In passenger service, 
fuel efficiency in 1938 improved twenty- 
one per cent, against 1920, a passenger 
train ear being hauled one mile with 
fourteen and nine-tenths pounds of fuel* 

Another result of researeh has been the 
increase, with safety, of regularly sched- 
uled operating gpee^ both in freight and 
passenger service* In 1932, there were 
only a handful of trains operated at an 
average speed of more than sixty miles 
an hour. In 1938, 48,164 miles were be- 
ing covered at speeds of sixty to eighty 
miles an hour and even higher. In six 
years this mileage increased about twen- 
ty*four times. Today, the United Stat(^ 
has more high-speed trains than any 
eft her count^J^ 

Railroads differ from most other in- 
dustries in that they do not make things 
to sell to consumers — they purchase 
things and utilise them in combination 
to produce service. Eveiy year they buy 



more than 70,000 items of equipment, 
materials and supplies. It is only nat- 
ural, therefore, that the makers of these 
items should engage in research to im- 
prove and perfect their products and 
that the railroads should often be a part- 
ner in this work, but always a beneficiary 
of it* 

Ceaselessly railroad research goes on 
day after day. At Purdue University 
there is a railroad laboratory, maintained 
for years by the Association of American 
Railroads, where draft gear, couplings 
and brake shoes are under test continu- 
ously, and at the University of Illinois, 
in a laboratory operated jointly by the 
Association of American Railroads and 
the steel companies, steel rails undergo 
tests. In Maryland, Indiana and lUinois 
special track installations have been un- 
der study to determine their perform- 
ance under traffic. 

The problem of reducing in both 
(Continned i& page 1S8A) 
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Tuning a Violin by Sight with ‘Dancing* Wire 








With a simple tuning 
device in vented by a 
Philadelphian^ any ama- 
k'ur can tune a violin by 
using his eyes instead of 
his ears to check the 
pitch* The tuner consist^ 
of a 1 ‘igid steel frame 
rather like a hacksaw 
holder, with a piano wire 
stretched across it* A 
— Qi-^rl nprmnits 

Sui'pest Electric pencil sharpener made by 
P, A. Smith Mfg. Co., Rochester, N.Y, 

screw is adjusted umu 
the pinno wire vibrates 
and 0 ‘'washer'* on the 






dances violently, in- 
dicating the TV ire is in 
pitch with the tuning 
fork. The tuner is naount- 
ed on a wooden s6und box. To set a vioim 
iiMxict pitcHj if‘i^ held against the "sound 
box and th^tuning ni^of the proper string 

Fertilizer Is Forced into the Earth with Compressed Air 



Lrft, rounJ hax uttih tuning ujfns stretched on atitt ftiiimi Hghtt tunintif 

t/ialin hy haJdii^g it against ip^und bw and u?atehing ifihratian of uJiiV ^ 

manipulated until the wire of the tuning 
device vibrates. It can be used similarly'",^ 
lo tune any string or wind, instrument, ^ 



Introduction of fertilizer into the soil is drills and compressed air. After the earth 
facilitated by a system employing ground has been drilled, the fertilizer is forced be- 

^ neath the surface with the aid of air-pres-^ '■w JT 
sure machines, thus enabling w’orkers to 



nourish roots deep in ^e ground. 



XJ m' 









One KMfrkar drills hate white the other forcet 
iertiliier deep inf<i tAc nod . 



Self ■‘Starting Pencil Sharpener 

^ Pencils are 
shaipened a u t o- 
j matically by an 
'‘inexpensive clcc- 
- tnc grinder that 
starts itself arid 
/ stops as soon as its 
♦ work is done. In- 
serting a dull pen- 
cil through the 
opening at the top 
sets the tiny motor 
going. Then as the 
lead is ground to a 
fine point, the cur- 
rent shuts off au- 
tomatically. 



rJi-t 
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^ Mafm of rt« b* modr at ham* 

completd *ef of wimpi* ioat* tppptitd in kit form 

benders and cutters, and a tool for closing 
sleeves over the wire ends* Standard size 
mat links are supplied in black, white, redj 
orange and blue, and wires come in suit- 
able lengths* To construct a mat, the rub- - 
her links are placed on the board in the 
desired design, wires threaded through the 
links, protruding wire ends pinched down.r 
Kaybpard iwranfttm*nt\tkat *potda typing and mctal sleev^s closed over them. 
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Wheel Is Spun at 100 Miles 
to Check Its Balance 



ind 



L \t tj ■<- 
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that distributes the work 
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writer keyboa 
more evenly between right and left hands. 
For instance, with the standard keyboard 
more than 2,700 words must be typed with 
the left hand alone, while on the new key- 
board there are but sixty-nine common 
words, most of them monosyllables, typed 
with the left hand. Since touch typists 
return and rest their fingers on the “home” 
or second row from the bottom, it is ar- 
ranged so seventy per cent of all key 
stroking is done on this row% which helps 
to lessen fatigue. Operators trained on the 
standard keyboard can learn the simplified 
arrangement in a short time* Manufactur- 
ers of standard typewriters will furnish 
the new keybom'd if requested* 

,'J F b— 

Rubber Mats Ate Made at Home 
with Set of Simple Tools 






Checking bafttnce of onto u?A««l by rotating it af high 
apmed. A.n mater auppliaa th* poatar 

Automobile wheels are checked for 
ishimmy or unbalanced condition in three 
lo five minutes by spinning them at high 
speed. Operated by an electric motor, a 
j rotating wheel is set in contact with thej^ 
^ ■ raised tire, quickly accelerating it to the ^ 
valent of eighty or 100 miles an hour. 

/ V If the wheel is not cori-ectly balanced, 

.T body and frame w'ill vibrate under the t_^_. 

ll'j3 ^ r 

^ Stmpiified Typewriter Keyboard 
Increases Speed of Typist 

^ Increased speed in typing is claimed 
a radically new arrangement of the type- 



It requires only a few' simple tools to 
assemble rubber door mats in various de- 
signs at home, A complete outfit include^^; 

board, wire ' 
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Automatic Drive Car Has No Clutch Pedal 




MOVE CONTROL 
LPrtR ONLY ONCE 



CIUTCH 

OPfftArf 



MOVE OEAR SHlFf 
lEVlR 3 TIMES 



clutc>i 

CLvrrcM 



control it rimptififil fiy |ft* ‘*H}/ dm- Matte Drive" 
■offerTd at eJrtra Cimt att fAr JfS40 Otdi. ft consists of a liquid 
fiywheet and an nuff^maCic j^rancnfrf j;rOr?p the eambinatian of 
which tlifninates clutch and clutch ped^tf. To get the ear 
|j-nf^?r u?fl>p yau start the the letfer under the 

whrri from "neutrat" ta ^*high" and step on the accelrrator. 

Thr ear ehanflrr 



J Ftf U G£JI 



Top, le/t^ piffts af liquid ftywheet. Right, car has no 
cfutcA Center, ieft, drawing comparing 

conc^ejitjonal drive ta |i;hri:A oUfr- 
drivetias been added. Right, tu:n phato-diagrams 
illxistmting drive eaee of "ht ydra-Matic" system 
(tapf compared with rrtultipie operationa required 
by conventional drive. Bottom of page, photo of the 
new Olds, Ute of a fluid flywheel reduces wear, 
eiiminates eranhahait vihrution from passing to the 
transmission and epthiofls application qf power tp 
tite rear wheels^ thus relieving rear gjrle gears af 
COnstderabie elrarn^ Oil is the medium employed be- 
tween engine qnd Irons 
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Topf leftf testing hearing ability s 
rightt fTttasuririK stnind refitcltd 
into **mibe^' from mftjfafccf tvalL 
Bmlomt tuning /orfc rfHdtncy 

of «prfnf dip far ^^Hoatine" WoU 

and happier if she had. At a 
nieeling of boilermakers 
seventy-hve out of ItK) men 
couldn't understand their 
speaker because of oocupti- 
tlonal deafne^Sni a malady 
caused by exposure to in- 
cessant sound* 

Noise is sometimes stimu- 
lating hut most of us work 
and think best in quiet sur- 
roundings* Part of the 
acoustical engineer's job is 
to reduce noise levels and 
insulate against machines 
that wo use, and part of his 
job is to devise protection 
for the ears similar to the 
protection that dark glasses afford the eyes. 

^These objectives are being rapidly ac- 
complished. The golden age of sound is 
not far in the future and it promises a 
richer and more comfortable life for all. 
Magnificent now music undreamed of in 
the past is a likelihood, better aid for those 
who are hard of hearing is a certainty, and 
relief from Unwanted racket is assured. 



By Vern O. Kmidsen^ Ph*D* 

Professor of Pbyiics, 

University of California, Los Angeles 

\S^HEN nature developed our ears as 
instillments to warn us of danger 
she didn’t foresee our present noisy civili- 
zation and failed to provide us with "ear- 
Uds” with which we could shut out ob- 
jectionable sounds. We would be healthier 
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VARIOUS NOISE LEVELS 
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AjrpLanf 
rV>i ter F.ifri>rv 
Tnuunutti^ Drill 
Auri>nuiSil? 

Fxi: (prirst 

■\'i;rv 1 rjtftt 

Avt-rrtinf Ant(sirh>Kile 
Noisy Atuljiforiiiimi arhJ I Lilli 
L’hv IlsisSfiesis 

NoEsy t SiftLes .tpj Sli>rc» 

MtHJcFJiti: RcM^vurani 

Qlu^i R£Mti£:niLul Suv«i in Ciiy 

JlLsIiirnne Hkljin 

AuUiehl'c Tjtlkini; nurins: 

l^crformancc in Lar^^e AitJlEnriiim 

IJuisl S*ubiijrb4in 5>Crvcl 

(Jounrrv R«i*lern;if— ^V^nJow!^ Clowd 

Average W'hiipicr 

Qiitei 1 lill-idtf^Rustlc uf Leaver 

^oiifidpri^pf Rounv 



TUHfcimOLlJ 01 AUDIBILIIY 



Lfppiir luflt nxp^rintifMins wfitft hearing utd ; rig fit t 
m«4#i4ring ifound trunsTnissiPn rn E^f- 
humidity and tr-mperatum oft affect the distance 
£nund ffelaur, decibel JiCDile of common sound* 

The la.st tt?n yyars, with tht'ir many dc- 
vtilopnients in mdio wnd talking motion 
picture,^, have materially increased our 
knowledge o£ sound. Much has been 

learned respecting the insulation of build- 
ings and rooms again^st noise and vibra- 
tion. Bothersome revel berations from hard 
walk first led us to drape blankets on the 
walk of a radio studio with the result that 
the room w'as "“dead.” especially for the 
higher-pitched tones, and sounds w'ere flat 
and uninteresting, In a modern radio stu- 
dio the walk and their insulation are care- 
fully chosen w'ith the idea of pemulting 
some j’efleclion of sound. Tbk gives bril- 
iiance and interest to music and speech. 
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and to help me concen- 
trate when a loud radio is 
being played in the next 
room. 

Such ear defenders are 
not a cure-all for some 
factory workers because 
the Insulation is only 
against air-borne sounds. 
The bones of the body 
conduct some noise and 
also conduct sub-audible 
vibrations. Workers ex- 
posed to such vibrations 
should sit or stand on in- 
sulating cushions. 

One odd thing about 
wearing ear defenders in 
the presence of loud con- 
tinuous noise is that they 
do not interfere with understanding 
conversation. This is because a 
speaker whose ears are unprotected 
normally raises his voice above the 
background noise in order to be un- 
derstood, and his voice still remains 

(Csntinuod to 132A> 



'7 h- -Q' 

Needless noise is a nuisance that impairs 
hearing of millions of facto r^^ workers 
d that robs city dwellers of quiet and 
sleep. Nervousness and ill health are ag- 
gravated by it. While s\iftGring from the 
noise in a modern hospit^ the writer de- 
vised an ‘*e ar defender” t hat protects the 
ears from bothersome sounds. The ear de- 
fender is a scientifically designed plug that 
is inserted in the ear canalr it consists of a 
soft rubber tube having an outer plug of 
heavy metal separated by an air .space from 
an inner plug of soft rubber. 

Simple wax or rubber stoppers in the 
ears reduce noise to about one-fifth its 
dfl^inai loudness. The new ear defenders 
reduce sounds to about one-tenth their 
loudness> an average insulation of from 
forty to forty- five decibels. A roaring air- 
plane motor becomes no louder than the 
noise in a restaurant. Restaurant noise is 
reduced to a whisper. I carry a set of the 
plugs with me to sleep soundly on trains 






* 


















high^fn^tutney sound nttd-jurcnttnf^ shotu n«ia- 
iest orsum in ntodsl roantf isnisr^ dtAgriun shoui* 
how jfji sar trantmit Maand. Botiom^ MSiund im 

ndnt^d to 1/ iO,O0O ttfrAgih imp >"rt naV dust 



f. J 



POPULAR ’ MECHANICS 

» ^v' 






831 



Old Wagon Wheels Made into Trim Furniture 




Abciv, fiouterpot and hoab ertd>t mitdt 

part*, lipptr rieht, stat 
and footrmsl. Below, trim fflasa-eavered 
table with book shelf beneath 



From old wagon wheels^ hubs and other 
partSt a Californian fashions beautiful 
hardwood coTfee tables, flowerpots^ book 
ends, center tables, mailboxes^ seats, foot- 
restSi lamps and other useful items for the 
home, First he dismembers the wheel, re- 
moving all spokes and ptying loose the rim. 
Then each part is tested. All rotten wood 
is dressed off with a sander and then the 
pieces are reassembled. If he is making a 
center table, the salvage materials consist 



and t'wo lai'ge hubs, one of w^hich is sawed 
in half, leaving the spokes all on one side^ 
Spokes of both bubs are then cut to about 
eight inches in length and the full hub and 
tw^o half hubs are fitted togethej'* The end 
without spokes is used to support the sur- 
face of the table, the end with the spokes 
is used as the base. The full hub goes be« 
tween the two and its spokes ser\'e as a 
center shelf. The surface of the table geu' 
erally is a circular piece of plate glass 
^Which fits on top of the large wheel. 



of one heavy wheel with a four- inch rim 

'I - ‘ - j — 
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Automatic Garage Speeds UpuCar Service 
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De }uxe parking is offered to guests who 
drive their own cars to 

Six floors of the- New York skyscraper, 



three of. them below the street level and 
4hTt}e abchve, have been turned into an air- 
conditioned garage, providing room for 800 
automobiles. Sealed 
throughout and with no 
open windows, the entire 
space is maintained at 
uniform temperature and 
the air-purifying system 
eliminates gas fumes and 
dirt. For washing cars a 
iipeci^ soap Is applied 
through a brush fed by a 
hose, folio w'ed by a show- 
er bath to rinse them. 
Motorists open entrance 
doors automatically by 
driving over contact 
plates. Firehouse poies 
betw^een floors are u.sed 
by the attendants. 



Top, rightr attendant sliding 
pot« hold* ticket in hit moath; 
left, hose-fed hrashes. Bottom, 
ieft, dfrlv' un^cr shower; rights 
doors opening at car fidet ootr 
con I act pintos 



Forest Fire Every Tvt^o and One-Quarter Minutes Is U. S. Average 



During the calendar year 1938 there were 
232,229 forest fires in the United States, or 
an average of one eveiy twm and one- 
quarter minutes, according to a summary 
by the forest the U. S. depart- 

ment of agriculture. These fires combined 
to bui-n oveT 33,815,100 acres — an area al- 
most as great as that of Arkansas — and 
caused damage estimated at S36,SSS.460, 



Ninety-one per cent of the acres burned 
over were on unprotected private land, and 
the remaining nine per cent were on land 
under federalt state or private protection. 
Of 659,202,090 acres of land needing pro- 
tection, 158,883,850 acres of private lands 
are unprotected. Statistics show that 82.7 
per cent of fires on protected lands were 
caused by man, 8.6 per cent by lightning. 
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ps Is Revealed by Camera 



'LfCaping from a window more than forty 
feet above street level into a" truck ii? one 
of the thrillers in a recent movie. How a 
stunt man* substituting for fhe princi^pal 
actor^ made the jump without injury is 
revealed by photos snapped by several 
photographers shooting from differGnt 
points of vantage. At $500 per jump, it 
was a one-take affair for the motion pic- 
ture and the whole cast was jittery, but 
the stunt man, Loren.Riebe^ made a beau- 
tiful leap from a third-story window, shot 
outward and down at the ‘^X" marked on 
the fabric-covei^ed top of the truck, crashed 
througir and landed on a pile of mattresses* 
He' didn't even suffer a sprain. The stunt 
man was traveling 510,27 feet per second 
as he went through the canvas top of the 
vehicle* Stunt men frequently make leaps 
from forty feet or more in the air, but the 
landing place— a truck roof eighteen feet 
out from the wall of the building, made 
this job more hazardous than usual. 

Q 

7 i ■ 

**Jack4n-the-Box*^ Photo Lights 
Lift to Almost Eight Feet 




Capable of being 
raised from floor 
level to any height 
up to ninety-four 
inches, a set of 
photographic 
lights and a dif- 
fusing screen are 
packed in a carry- 
ing case that forms 
a base for the unit 
when in use. A 
lifting device stops 
at any intermedi- 
ate point without 
fastening* The two 
lamps can be sep- 
arated horizontal- 



ly from eleven to 
thirty-six inches, 
and there are adapters for smaller flood- 
lamps* Casters on the case facilitate mov- 
^ing the unit about. When the case is 
closed for carrying it measures nine by ten 
by thirty inches. It weighs twenty-three 
pounds* j 

L t//. 
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MEXICO 



TJIEDS that ^tarid over their nests to 
i^hade their eggs and keep them 
queer forms of life dredged up from the 
sea that resemble mushrooms armed wi^h 
teeth, birds the si^e of turkeys that appear 
to have been freshly plucked and lhat are 
actually babies, larger than their parents— 
these are some of the odd specimens col-*, 
lected on voyages of the **Velero III," the 
scientific exploration ship of Jhe Allan ^ 
Hancock Foundation for Scientific Re-^ ^ 
searctTal TJniversny"of Guuidi«iii 
fornia* 

Blue-faced boobies of the Galapagos Is- 
laifds are the birds that protect their eggs 



APAGOS IS. 



\YVPI-RLT' 



noon j\ 



CHAHLLF 



Top, a seimntiMt of a tand 

iguana in the CaiapagCt- Sel^uff mdp Pf rtctnl 
cruise. Right, urtiicrsiJe of tter ffAourijre' 
tcnfaeles extended, «jqif SCO urchin f circle} ifith 

amines 





WONDERLAND 



from the interne midday sim. 
strange mushroomlikc forms fi’om 
the sea bottom are a new mystery 
to scientists who are still trying to 
decide whether the specimens be- 
long to the animal or vegetable 
kingdom, Tlie large naked birds 
ai'e young tropical pelicans that 
are so w'ell fed by their parents 
that they temporarily outstrip 
them in size. 

Tn the tropics the scientists on 
the ^'Veiero 111" cruise for miles 
through patches of ocean turned^: 
bright red by countless micro- 
acopic plankton. At night ihe"“ 
lead newspapei-s by the glowin 
phosphorescent light of the dis- 
turbed water in the ship’s 
Visiting Cocos Islandi they hunt"' 












for new species of marine life in---. 



stead of searching for the legend^ 
ary pirate treasures supposed to 
be buried there* Along the coasts 
of Guatemala and San Salvador 
their passage is lit by the ruddy 









PhQtQfi cQUJtesy Allan nancoebt E:;;t»eiiJe'Ci[i5 

T^P, the ill,**' eiepiitration cruiser, af' nffcftor in tropical 

Port UtriOf Calombio., Rightt Copt-. Allan Hancock^ marttr of 
the skip and txptditiari diftetor, with a yovng man^o’-u/ar bird, 
BetoW, collecting trefbw&ter tish or* 

J 9a. ii<jur^A< huf 



\it-o - war oirn. 
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brella antSir srid. rare rep- 
tiles. The toad fish that 
walks on the bottom of 
the sea with five-toed 
finSj rare black shrimp 
and club-footed sea ur- 
chins are only a few of 
the strange forms of ma- 
rine life. 

Not only because of 
their interest in exploring 
the unknown but because 
of the expectation that 
some of the research will 
contribute directly to the 
welfare of mankind, fac- 
ulty members of the Uni- 
versity of Southern Cali- 
fornia and distinguished 
scientists of other insti- 
tutions are engaged in a 
comprehensive study of 
lonely areas in the eastern Pacific. 
They carry on their work from a 
ship built especially for research, 
presented to the school by Cap- 



S*ri 

fcn~c^£-«tore 
vffrtorc an Tiauran 
p^rpeist diitkfik* 

iniftg haul from 



glow" of smoldering volcanoes. | 

They anchor in uncharted coves 
off Ecuador and Colombia to study ' 
native tribes. , 

The scientists visit the Bird Is- 
lands off Peru that are glistening Hi 
white in the sun w’hen the bird 
population is out fishing at sea and that 
appear to be black masses later when the 
vast flocks of birds return and cover near- 
ly every square foot. To the scientific 
world the tropical Pacific is a zoological 
and botanical wonderland only partially 
explored. Both on land and in the depths 
of the sea new end unusual forms of life 
are still being discovered. In the jungles 
and arid wastes are fish-eating bats, um- 



taln Allan Hancock of Los Angeles, who 
serves as navigator and director of the ex- 
pedition* Among the institutions that have 
participated in the voyages are the United 
States National Museum of Washington, 
D. C., the Field Museum of Chicago, and 
the University of Michigan. Each year, 
with college students as part of the crew', 
at least one voyage is made into the tropics. 

The *"Velero III” is a sturdy 198-foot 
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Diesel cruiser carrying fuel for n 
10,000 -mile voyage. The vessel is 
a floating laboratory with work-- 
room^ where specimens may be 
studied, air-conditioned storage 
rooms, photographic darkiooms, 
heating and cooling systems foi^ 
maintaining the proper tempera- 
tures for speciinens brought back 
alive* The ship carries four power 
launches and skiffs for landing on 
rugged coasts. 

Specimens collected range From 
microscopic organisms to 1,2011- 
pound “pug-nosed” Peruvian sea 
lions brought back for 7-Oo&, Mo- 
tion pictures are made of strange 
animals. In the tropics the pho- 
tographers keep their film in re- 
frigerators because of the heat and 
humidity* For close-ups of ani- 
mals and birds they can usually walk right 
up to their subjects, w'hictf are not afraid 
of humans. 

Archaeological notes are made ashore, 
geography and chemistry- of the sea are 
studied, and salinity and temperature data 
at various locations and depths are gath- 
ered for the Scripps Institute of Oceanog- 
raphy. Parts of the sea bottom along the 
west coast of Central America are shifting 
because of earth disturbances, and the ves- 



T«p, crtiw of thi Ilf" rti** & bif buti Oft 

Guadalupe /ttaod, MtJticOt thrn it out to too aad hoist it 

aboard ship far San Di^go. It u?eighed pounds, BtioWt 

Captain fiancocb if navigator of the expedition <if easel 



sel charts the latest changes with its elec- 
tric fathometer. 

With so many fields under investigation, 
discoveries are made on eveiy trip. On one 
voyage Dr. Hubert Lyman Clark of Har- 
vard University found evidence of the odd 
life cycle of one brittle starfish that starts 
life with six radial arms and can break into 
tw^o separate animals with three arms each, 
after which each half g row's two additional 

(Continued to )>a^F t30A> 
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Rubber Fins Worn on Feet 
Increase Swimmer’s Speed 




Swimmer almost doublet bit speed in by flip- 
ping these Iftrge fins to dupUcot* tail of fifft 



Artificial fins, like those tised by fast 
swimming natives of the South Seas* are 
about to become available to swimmers in 
this country. The fins are made of rubber 
and are attached to the swimmer^s ankles, 
Swimmers wearing rubber fins can travel 
through the water at almost double the 
speed of a fast crawl -stroke swimmer, 

' . q ■ ] — 

Harvester Cuts and Threshes 
in One Operation 



for the average farm, the streamline ma- 
chine features a forty-inch cuh wide bar 
cylinderi and rubber shelling contacts with 
simple adjustments for more than 100 
grainsj peas and seeds. With it farmers 
can hai'vest valuable seed, like soybeans, 
clover, alfalfa, vetch and grasses of every 
kind, thus encouraging the growth of leg- 
umes nnd grasses that help build soil fer- 
tility, soak up rainfall and stop erosion. 






1L ^ 



Giant Likeness of Small Camera 
Forms Store Front 'i 

Camera fans are attracted to a Los An- 
geles store front constructed in the likenesS^ 
of a n^iiniature camera. To complete the^^ 







Operated from a power takeoff of a one- 
plow size tractor, a new all -crop harvester 
cuts and threshes at the same lime, com- 
bining the work of binding, shocking and 
threshing into a one-man job. Amply large 

to . 



Stdrf frontf in li/reness of mintaiure canttiro with all 
ottochmentSf displays photographic aerrttortfs 

advertising stunt all the attachments of 
standard cameras have been added t incr-v 
eluding a lens, shutter, view finder, 

winder and dual range finders. ^ ^ 
Especially interesting is the lens, ^ 
which serv'es as a show window 
in the day and as a screen for pro- 
jection of amateur movies at night, 

n / 3 C ' 



u 

^ Stratosphere Bolling Hot 
Meteor Tracks Indicate 



Versatile streamline eotnbintt With forty-itich Cut, ^ 
justed tp hendlt mart than loo grainSf peas and 



i. 



At about thirty-eight miles 
above the earth^s suHace, temper- 
atures have been found to reach 
212 degrees Fahrenheit, the boiling 
point of water. This discovery was 
made by^ Dr. I^ed L. Whipple, 

Ja ^ ' A 
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Harvard astroi^omei ,\who uses a new type 
of *^meteor speedometei^** which tells tem- 
peratures in the stratosphere from tracks 
made in the sky by shooting stars. A fan 
blade revolving in front of a telescope- 
camera breaks at measured intervals the 
path of any meteor that flashes across the 
field of view* Two such thermoTneters, lo- 
cated twenty-four miles apai'L give an 
accurate measurement of the meteor^s' 
height, brightness, velocity and decelera- 
tion* Ordinary room temperature of sixty- 
eight degrees Fahrenheit was indicated at 
the seventy-mile bright. 

^ /O' ] ^ — 

Cast-Iron Blocks for Pavement 
Made with Low-Grade Ore 

With an eye toward the creation of an 
outlet for vast quantities of low-grade ores 
in iron ranges of the state, the University 
of Minnesota has developed a cast-irojf 
paving block’HTat can be manufactured 
from ores containing up to forty-five pei“. 
cent of oxides, not generally suitable for 
steel making. The hollow blocks^ six by 
inches square and one and five-eighths 
inches high, arc Jaid on concrete after it 
has set* Irregularities on the iron paving 
surface permit rapid drainage and help 
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Glass Bends and Stretches 
Without Cracking 



sheet of 

Belt and auape/tderB are of neuf material 

Elastic gloss, which will not scufT or 
crack in bending or stretching, i Ls 
used for making ■ga rters, belts am 
It yields comfortably to n5oi!y’T3TOssure, 
then eases back to its original shap^ In its 
natural color the material is ti^aruiparent. 
but it can be produced in translucent m 1- 
ors. Like ordinary glass, the elastic vari- 
ety does not deterioTate, will not support 
combustion, is unaffected by water, por- 
spiration and alcohol^ and it cleans easily* 

— :: — 

Man Needs a Sixty-Pound Bite 

to Tackle a Tough Steak 



It takes a sixty-pound biting pressure to 
bite through a tough beefsteak, but fortu- 
nately man has the jaw pressure for the 
job. The poAver of the human jaw was 
demonstrated recently by Dr. Ralph H, 
Boos of Minneapolis before a tJenlal con- 
venfion. He used a gnathodynamometei\ 
an instrument which measures biting pow- 
er* He showed that normal biting pressui e 
for a man is sixty to sixty-five pounds, for 
a woman, twenty-five to tlprty pounds* 



Loyirtg CDfC^irofi Jrt jecfi'an 0/ highway. Znset 



vf'ew of tkmir c&njtrticfifln 




MACHINES 



'VLTpifeTo^i 
TWO <4HK- 
k 6UN5 



TyafttT 

ap 

^ * PQUft 

.jMt * > GUN& 



Oi4^6r(4:b 0 f utar fn Europe turned fighting machintta far marm terrible fp striking 

poitfer, far stronger in dtfenst fAart tiny kithtrto On there pages are aonie of the 

modern instruments of bolttSi At topt 4 British bombrnf ptone. Left^ S.2A-inch guns 
in twin turret on Britoin't newest battleship (center i{ guns can be eievateil to aiitty^ 
degree un^/e. follom, Jaltff high-speed German tanJ^ 





LAND 



MAI n; ' 
F I F; E I 
i'Ohf'TROL 
roP I 



MA I N 

OICtfCTCK 



3Poi>k' 



T coNrr<oL 

TOWEF4 



^FT s.i5-inm 



-ATApULT 



■Wi5RT '.If 
AmcfiArr ^ 
hangar # 



^OBWAfttK PORT 
jSm. ^ECOHOAay 
ARtitAMEWT 



i 4 cT 05 f (he pa^ti, n ^raaJing 4 tf fAc 
**King George V/’ first of fijc 
SS^OQO^toft dr etid no u g hi s under 
consiruCtioni thry ufiJI be Bfitoin's 
mightiest fortresses off oat 



bigr ftifi of flfl but an ahctfift SpOttOTf (/n« ri^rl^'fc 
finder ot left ci **big brother*^ of (he focusirig dt- 
i^jce on your oom^ra^ anU~oiterait ccoiw 

rtf highly mohite 3. 7 -inch gun, u?hich can be pointed 
skyward at an on^Je of neoriy nme(y degrees 
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PP^ ^ A \ MON'" 

RETItAL-mo 
L‘NDERCAhnL\C£; 



[C*' tNClNtj 



ROTATiNO CUV TTRnrT 



TORI^fDO; J 



sod ^ 

£WC>; w £S 



FORWARQ 

MACHiKE-< 3 iiW 



S.2.1NCH COA'^l OJ ftN^SL OUX 



ilL' 5 tK 

RANOr iiMX't' VARO?i 



: H.TN'CH HOW |■nrtH 



3 >Orbfc 

F'* ’'k 

'■h.^ 

RANGE IP.iVO VARlnS \ 



MNUl nOW'lT^t H 



ItV 

RASfiE l^.OkV VARlW ‘r 



W^'nl'NntR IMNCH) CVS 



60 






A■pf^^‘<^xitn^ltK firing ranges 4tf forT^c of 
thi pritm^ipai types of army RUfit dr« 
shown at left. ffeaOity armed 

homb^r <ttbwe enrr fiy 6SS 
miits at S76 miles on hour 



H4Q li.V 

"MERCURY Xni” 
EXGtNE^ 



RtlAmF-R s SKAT 



If- POL'NLTtR n,.l INCVO CL'N 



: } 2J*OUNOER ANTI TANK GUN 



RANGE 1 A.OOO YAR 1 >S 



RANGE s^lNi V.ARD^' 



R ANGE K.0 OO yards 






Ample glat* area ti**sa crew of British plans f center} clear visibility tn all dirsctiont- BsiaWf left, 
forty-tuto^hnot British boat carries four torpedoes, depth chargee and armer-^pitrcing ^uns rn fur-- 
e^nt*!"* nnotA^r torpedo boot with anti~aireraft gun; right, big Gei^mnn j'lin hidden ij| brush 
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I lUAir tPl F.\stTH 



>UARnK 



srp] niER- 



■i'l. I Oil:: 

R_ [ tCHT 
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t. l.iRKS 



KOSPITAt 



^iLi^aT.l^HA^4^A^ R- K. OlNNECTEON 



AMMVSmON STORED 



i ii^ = 



Airplane gunlt have r£iafjii.'cf> ihort eifec^ 
tive ranee t indicated at fop, but £ufinon 
shells explode on impact with hiffhty de^ 
structive effect. Undersmotid farts of 
Magrnct Line proteetiris eastern France 
arc sketched in Crass £«cfion nhope 



Electric railway 100 feet underground strVes Magi- 
nof Line, above. Left, concrete traps built to beep 
enemy tonbs front piercing Germany's Siegfried tJne 
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Mechanixati^n m^r ftnar infro- 
hun^T^ds a/ arm0re</ (anlifj 
frffvtvrs nrtif JrucAs jfuc/i u« tht 
tight irvstor attached ttt 

Britiah ertiilary unit 



heit^ top, poujcrfur hottrrits of 
Qtrmon t,ruis*r in arf/on. Cvnf^r^ 
ffi* a torpodo as 

it is launched fram « Bfittsh utar- 
ahip; modern torpedoes traVei u 
mile a ntfnufe cncf are deodlief in 
oim ^ Auit of utprjif War doya. 

Bottom, trnti-aiTOraft gan Pn 
Sitsfried Lina fires oiJ^c^r field 
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AMBER 



SECONH PILCIT‘5 

posmoN 



Ahotff^ intantt^y ready la pa mfa ocf^on 

witk light mcrfcir lSi-<a forty 

shifts a minute. Left, eiant tKorchlight with 
uthich German troops in trench oji "W#sl 
Wall" spot enemy aircraft on raids 









LOW Ett REAR CUN^ 






aerial 

CAMtUA 



LOW'ER 

FORWARD 

CJUNNtH 



Twin^maloreJ French heai?y bombcFf ahoife, 
is ff fartf^sx far Tying a pilot 

nnd twe Svftners on each leutl, nfriot cam~ 
era motirtted in the door amidships and a 
ef JpIOO-^pound bombs in a chamber betufevn 
the wheeis. These ui-a released &>' levers 
ty /js/ri5#r sighting tbraash window 
PFt door of nose t see opposite page). The e’un^ 
nfT'5' ran fight off planes front any angle 



*lftSr PILOT 



70CI H. P. 

ENGISE>i 
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fl£AH UPPER GunWE' 



FOftWJhPO &UN 
AND aOfwtB 
S|GHTEEi,‘5 
POStTtON 



PILOT 



LOvSitft REAR 
GUNKfER'S PQ^ITJON 












C^rjTian* have pio-^ 
ncFJ'r J W^f A Diesel 
atrcfuft cneiiyes; 
heavy bomber aba<J«e 
is poujermd by two 
SOO-harsepower l>iV- 
sefi+ H /fflj Afl flufo- 
matic pilot to relieve 
the /luman piial for 
ether duties, and a 
direetienel radio loop. 
Left, airplane detec- 
tor at a Jrstfijiinp 
part on Germany’s 
uNTJE-ii^^i'q front 



FORWARD 
TWIN +.7 Jl*. 
&UNS 



►flUUTlPLE 

OWNS 



Cfttau^aj'^ of the firing turret of a 

modern battirship*s sixteen-inch j^un bat- 
tery t beloWf shows hour powder and shells 
are hoisted on elevators from underwater 
magar.ines to aufomafEC i'Aod'mg' 



E L fcVATINw 
CONTROL 



CCN^RCl CASlNtT 



16'IN GUISS 
JN FIRING POSITIQJ^ 



ftANGE FlNO£R 



in E Li. 
loading 
GEAR .. 









TURRET TRAINER 
MAIN CAGE 

CORDITE HANDUNG ROOM 
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SWEfPING AWAY Hie MINI PERIL 



I- Triple bowL 14 TriiKjiinil minio <n leFNiian 

2 . lkit 1 (Lw driR iL rii^e eti«r ihiinic 
J. Di-pi winch i Drij liM ^iIIdwj 

S. StrrjtEil itBth DP Ftao-k] nf ilr*j line 
■$. Pref IllLt linker! T ri^im uy;[ht pn 4 r; 

ft r'tM'Tifii ubie cut '9. Mint riinst 

tft. Dre| lint lloiC IF. nitie >nclKirii||tl 



t\ INCH TORPEDO 
TUftEJS 



DEPTH CHARGE 
THROWER, 



Drawings at tap shout kaui a xnrnc sutrepsf aprratos* Irt circitt UKtT birds fly m formation. 
d£p4c^e an asriat machine gunner. Center, a British destrayvr, grtyhaurtd of the seasf 
4O^0(fQ-harsepower turbines drive it at forty miles an hour ar 6e,tfrr. Far armament it 
carries ten Zt-inch torpedo tubes and six 4.7-^inch guns, depth charges and anti-roircraft 
pompoms. Aa^tdin* light tanhs in. mass advance 
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Pusher for Handling Barrel 
Saves Tin.^ and JEtfort 



over the hand's task of piessing the 
of the curtain over the sharp points^ per- 
mitting the housewife to keep her hands 
away from the “danger zone.” It is claimed 
that the soft rubber does not stick to 
curtains and the tiny spikes can pierce 
mdefinitely ^thout damaging the roller^ 



Shatterproof Photoflash Bulbs ^ 
Wear Safety Jackets 

Bursting and shattering of photoflash 
bulbs, a hazard to photographerSt is pre- 
vented by the development of transparent 
"safety jackets” for the glass which 
it shatterproof. Both the inside and out- 
^side of the glass bulb are coated with a; 
iieavy but invisible wall of film, forming 

skin to keep the glass from flying(Ci 
To demonstrate its toughness a bulb 
was dashed full force against a wall. Al-^ 
though the glass cracked and dentedt it did 



M 



Barret “goad" Stfuipped with four rotUra pushes aad 
steers the heavy aantairjert with miormum of effort 



Filled barrels and drums can be handled 
easily by one man using a pusher now on 
the market. It consists of a wooden han- 
dle^ at the end of which are arms equipped 
with four rollers, or caster s^ which revolve 
wdth the movement of the barrek Thus^ 
the barrel can be pushed along the floor or 
other surface with minimum eiTort. Since 
the rollers turn as the barrel rolls, it is 
easy to steer the barrel or drum to the 
position desiredL 

a 1 0 T 



Roller for Stretching Curtains 
Helps Avoid Spiked Fingers 







Painful injuries to fingers can be avoided 
when stretching curtains on the barbed- 
type frames if a rubber roller now on the 
market is used. This porous wheel lakes 



RcUiae Jauj/f edge of curtain over *Aai-p 
barb£ of^stretch^^with hj^nd put of 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
device described m this magazine. 



Lvftf unuB«e/ fru/b shatierptOof giaSSf and, 

right, same after being dashed egainat laatl 

not shatter, and every bit remained 
wiched within the clear safety jacket. The 
bulbs have two other improvements — a., 
blue spot which automatically turns pinJr=-^ 
if a defect develops before using, and the^ 
bulb cannot be flashed accidentally by 
contact with other bulbs or by outside 
electrical current or static. 
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Giant Masterpiece in Glass Will Be Preserved 



Described as the largest 
single piece of gljJiss in the 
world, the experimental 
200-inch telescope disk 
poured at Coming Gla-ss 
Works as a preliminary 
to production of the giant 
mirror for ML Palomar, 
Calif., obsein^^atory will be 
preservedn It has just 
been placed in a steel- 
ribbed framework built in 
the form of an obsei'^'^a-* 
lory at Cor ning^ Y. 
Before fHe^ Mt. Palcmar 
mirror was ground, it ’was 
the same si^e as the ex- 
perimental disk. 



tmtatlinf ffiatit 
piecr of giass 
rn i rorr%t aiorh 

lik€ oh- 
aervatory. T h-e 
Klass wiit b€ 
pme rve d aj 
re tnfndet of 
vfork done on 
200-^ineh mirror 
to he uxcif nt 
W f, Pol d FFia r 
0r> 
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Push button Siyfts Huge Tank from Rail Car to Trailer 




Laden with 4,000 of mitky th 

shifted from ftatcor to highway 

-L fc 



above is 



To facilitate long-haul trans- 
portation by railroad and short- 
haul movement on the highways, 
a tcUik that can travel on flatcar or 
trailer has been developed. These 
steel containers can be built in any 
shape to accommodate the com- 
modities to be earried. In the first 
public exhibition of this system a 
4,(J00-gallon tank loaded with milk 
was Iranafemed from a railway 
car to a highway trailer in ninety 
seconds, the interchange being op- 
erated by a push-button control. 



CSend return postage to our Bu- 
reau of Information to learn the 
name of the maker of any device 
dffecribed in this magazine. 











AMBULANCE 



tossing o Un* from tht "Rttritver^* 
to disablt^ Rights inspecting mb- 

bet diving svit for lettksj beioWt salvagerr 

sinking poirt&ain afonfsitf* aunhen Aull 

pLOWING through the big seas 
of a storm, skirting close to 
dangerous reefs, or poking her 
nose into desolate bays, the sal- 
vage tug “Retriever” is a welcome 
sight when a ship piles up on the 
west coast. 

She is apt to be found anywhere 
between Panaina and California 
on her way to a rescue. Large 
ships rarely get into trouble and 
most often the “Retriever's” task 
is to salvage a big yacht or some 
husky tuna clipper that has gone 
ashore or is pounding on the rocks. 

^ Recently the ship left Los An- 
geles for a fast mn to the Gala- 
pagos Islands, 2,600 miles away. 
Repairs had to be made to the in- 
termediate shaft of a tuna clipper. 
The ]ob finished, the rescue boat 
was well on its return when new 
orders came in by radio, “Yacht 
*Sans Peur^ on the rocks off Espi- 
ritu Santo Island in the Gulf of 
California/* came the message. 
“Needs your assistance*” Captain 
E* D, Brown got in touch with the 
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Tfet CRIPPLED SHIPS 



yacht by radiq, then called Los Angeles back 
to order his diver, who wasn't on board, to 
moot him at a Mexican port. 

The “Sans Peur"' was a 200 -foot steel Eng- 
Ibih vessel and her captain had gotten her off 
the rocks and she was anchored* partly flood- 
ed, off a beach whore she was safe unless 
heavy weather set m, TJie hull had opened 
up under water but Brouni and his crew' made 
her watertight again. The diver plugged the 



^op, _ 

yacht which she ham rcflaated atter patching 
huiL Bottam, tong-^renge tet used in 

reacue u>vrh und er tuna clipptt* 

heing raised from bottom offer ditiers haife 
mended holes in her aide 
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cracks with wooden 
wedges driven securely 
into the seams. The ship 
was pumped out and a big 
concrete poultice was ap- 
plied inside to the dam- 
aged area. Then she was 
able to reach a shipyard 
under her own power. 

The "Retriever’* is an 
old ex-army tug, 100 feet long. 
Her original steam engine has 
been replaced with a 350-horse* 
power Diesel. On her way to a 
rescue job she may be loaded 
down with salvage gear until she 
looks like a floating junkshop. 
Pump.s^ diving gear, beach cables, 
towing hawsers, air compressors 
and pontoons clutter up her decks. 
In the machine shop down below^ 
the crew can manufacture nearly 
anything they may need, from a 
"pudding patch" of two by twelve 
timbers* canvas and oakum» to the 
steel bolts that a diver may have 
to fit into holes that he cuts in the 
side of a wreck to hold the patch- 
ing material tight against the 
damaged hulL 



D*ck of iatvag* ship, topt U ct^ufdtd wHh evtry reacu« 
tmar usrfut in rmrrgrnvimw. Noticr fii€t tofftts!. 

Wrtebed boat rn with dtehs wax 

pumped and taiued IfiOO iniJcfi to port. BetoWf ■;'al[rc 
acavm&jy pf Ditmel engine 



When the ship is in port at Los 
Angeles and a first-aid call comes 
in it takes less than half an hour 
to rally the crew. Buck Scougale, 
first matCj lives close by. Diver 
Dan Boom and his tender, H. W. 
Stroele, are called by phone. Har- 
old Keith* engineer and radio op- 
erator, usually is on board. Half 
a dozen experienced seamen com- 
plete the crew. 

Salvage laws are not what they 
Used to be and it is no longer true 
that an abandoned ship becomes 
the property of anyone who boards 
her. Almost always the title rests 
with the owners until they re- 
nounce it, after which ownership 

{Cohtinueii td pnfe 12ZA} 
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Model Railroad an 



tOut of Doors 



Built and operated out 
of doors, a model railway 
system with 220 yards of 
road has tiny ties laid on 
actual roadbed, following 
a scale of one-half inch to 
the foot. Automatic block 
signals and switches are 
of the most modern type, 
and the train is complete- 
ly equipped inside. Copy- 
ing one of the transconti- 
nental trains, two model 
fans of Pomona, Calif. ^ 
spent seven months at 
their hobby, making ev- 
erything themselves even 
down to patterns and 
castings from which the 
smallest parts were fash- 
ioned. They chose as the 
setting a miniature town 
and included Indian pu- 
eblos and other scenic 
features that are so real* 
istic as to deceive even 
the camera. .. 

Electric Bulb Changer on Long Pole Reaches High Ones 



fru/Werjs fnfl „ . ^ , .. 

tiny streamUtuef op^ fated by sutitches 



an 220 yards at tracAl 






Electric -light bulbs in ceilings and other 
places out of reach without a ladder, can 
be changed in safety with a pole that has 



I 

m 



Buih ehanget rasily reaches burned- out Usbts in 
Ceiling, inset shojsffS SUCtion^eap orraii^ment 



Lt^ 



■ ^ 
/V 
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a suction cup at one end for gripping the 
lamp. One cup is designed to hold bulbs 
of many different sizes, and a string at- 
tached to its edge is pulled to release the 
lamp when secured in the socket, 

J /o^d 

Radio Helps K^ep Bands Tuned 
by Broadcasring Musical Note 

The musical note A above middle C is 
now kept on the air by the national bureau 
of standards in a continuous radio broad- 
cast over station WWV with a frequency 
of five megacycles^ so there is no longer 
any excuse for ill- tuned instruments. In- 
terruptions occur only during short peri- 
ods when the bureau uses the same fre- 
quency for other broadcasts, and every ten 
minutes the call letters of the station are 
given to insure identification. The accuracy 
of the pitch as transmitted — 440 cycles per 
second — is better than one part in ten mil- 
lion, f^r beyond anj^ musical requirement. 

Cl c 
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Making Bottle^Cap Baskets 
Is Profitable Hobby 



Astttnhiing one of Chs baskets. In tfim hackgroittui 
are ather oltractioe products 

'* y Out of a hobby one Californian has 
^developed a job that is fast becoming an 
J i^industry. From such waste materiaL; as 
bottle caps, empty coffee cans and discard- 
ed wire^ he fashions attractive baskets that 
in demand because of their practical 
value and unusual appearance. Between 
and 600 bottle caps are required for 
basket. 



"Self-Packing Garbage Truck 
p Keeps Hopper Empty 



jsarbaE 



garbage and other refuse loaded into 
jU. self-packing truck is compressed into a 
^compact mass many times heavier than the 



usual loose load. To fill the hopper, a door'^, 
in the tailgate ram is swung upward, and 
once in the hopper, trash is forced into the 
inclosed body by pressure of two hydraulic ^ j 
cylinders against the tailgate ram. An au- 
lomatic retainer plate, which keeps 
bage from falling back into the hopper.J' 
when the tailgate recedes, snaps back 
against the tailgate ram when it moves ' ‘ 
forw'ard* Taking only ten to fifteen sec-C^ 
onds to complete, this operation insures an / 
empty hopper after every filling. Liquids - ■ 
that are squeezed out drain into a tank 

" ^ 
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Comb and Brush in One 
Simplifies Scalp Treatment 

Less motion is required in brushing ai>cj . 
combing the hair with a combination of 
pocket comb and brush that fomns its own 
carrying case. It Is handy for men as well 
as wmmen and children in massaging the 
scalp, and cleaning, brushing, combing and ^ 
setting the hair. In use, the comb is lodged' 



Three parts oi brush and comb assembly* ToPt they 
all fit snugly together for carrying in pockti 

between two small rotary brushes with 
teeth projecting slightly so they pa.1iT 
through the hair as it is brushed, perform- 
ing the dual service of combing and brush- 
ing at one time. For carrying, the comb is 
inserted in the brush, teeth first. 



"I 



ilSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 



ffopptr is emptied when garbage is rammed into 
truck body^ Water drains infe fflnfr teifoiiJ hopper 
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CONCENTRIC 

DtTONATOR 

Of^ERATtNG 

GEAR 



TWO MEN CAN AEt-HASE THE MINE 
BALLOONS AT THE RATE OF 



THE AERIAL 
AT STRIKING / 

DELAY ACTION I 
GEAR ^^1 



DETONATOR 



T . VT * 

HIGH ALUMINUM 

EXPLOSIVE CONTAINER 
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Aerial Mine Field Guards Against Plane Raids 



BALLOON 
FIVE FT, 

IN diameter 



r 

BOMB 



AaiiJ the aariai miit^ field, m- 
Ucnifd ftir pri^tefticn of Eng^tand 
iiSainst enemy aif- it intended 

ta he usedt Hundreds of hydtogen- 
filied holleons, each five feet m d^ro'Tl’- 
eter, nrc oioftf perhaps to -3&,000 

feet, with smoU bottths suspended by 
iofte wires. Aircraft striking one hamb 
ujoujd Sr dotnag^d JC'verflj', perhaps 
dirahled. It is claimed the Soll'ocns 
□OFT be rtB^ieited ta float at the 
tilde desired. Cost af tSe aeriat Mine 
I's- Said to he smali, thus permitting its 
use in Itirge numbers for thf pratection 
af cities and miUtory obfeetives 



W 



HOSTILE BOMBERS MEETING 
AN AERIAL MINE FIELD 



ONE EVEHV 30 SECONDS 
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Mixing Speed Is *Tuned In’ 
by Dialing Name of Food 



Cl&tt-Up of diolt in in»t* how namits af food 

are letttried apposite, number «:d speeds to fittde cpolz 

' Whatever the [ood to be mixed, the 
hou?iewife simply “tunes in’' to the correct 
speed by dialing its name printed on the 
automatic selector of an electric mixer 
now on the market. Whether the task js 
creaming the butter and sugar for a cake, 
blending salad dressing or whipping pota- 
toes^ the proper mixer speed for it is plain- 
ly indicated on the dial, 

■ Ok ^ 

! U o 

Paint Resistant to Decay 

Has a CliarcoEd Base 

'y{lA- LD 

Objects of ancient civilizations, which 
have passed down to us in a good stale of 
preseiwation, indicate that charring is one 
of the oldest forms of preserving wood 
known to man. With a formula recently 
^ eloped it is possible to char many 

^ building materials, including metals, con- 
^ ‘ Crete, brick, plaster, roofing, canvas, paper 
►k and all types of wood. The base of the 
r product, which has about the same consist- 
[ enc^'' and covering {qualities as paint, is. 

. ji "" . \ 



charcoal obtained by huming hardwood 
to 800 degrees Fahrenheit. It is black and 
can be applied easily with a brush or a 
spi'ayer, and when applied it forms a hard, 
permanently bonded, n on-porous, flat 
black coating of carbon resistant to mois- 
ture, fungi, salt, termites and acids. 

) 



'^twspaper Is Made Fireproof 
tquid O 



by Li^id Compound 

Any inflammd^-^ 



hie material such 
as wood, newspa- 
pers, silk cloth and 
straw hats can be 
made fireproof, it 
is claimed, by 
treatment with an 
odorless, colorless 
and tasteless fluid - 

invented by an Italian chemist. His com- 
pound has a mineral base dissolved in wa- 
ter, and when approached by flames the 
treated material gives off a gas which 
forms a protective layer between the sub- 
stance and the fire. Besides being given a' 
fireproof “life^^ of eight to ten years, sub- 
stances so treated are made thirty per 
more resistant to ordinary wear and 
the inventor^says. 



Portable Grade^Crossing Signal 
Is Operated by Wireless 

Useful for emergency or temporary in^ 
stallations, a portable rail road- crossing 
signal operated by radio may be moved t6 



Wirmless Warning tirntd can he m^ppd idong frorh 
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any section ot the track to protect workers 
as well as pedestrians and motorists. At 
one end is a transmitter radiating a con- 
stant signal on a five-meter wavelength. 
A radio x*ecciver at the other end 
a relay which is normally held closed by 
the regular signal. As soon as reception is 
interrupted, the relay opens and sounds a 
loud horn to warn that a train is approach 
ing. Each set is carried in a small case 
mounted on top of a larger one containing 
a six- volt battery. They arc shifted 
the track as a section gang progresses. 

^ ^ . ' 

Hydraulic'Drive Diesel Engine^ 

Hauls Heavy Loads Smoothly 

Three loaded coal cars were pushed up 
a five -per -cent grade from a standing 
starts halted midw^ay of the climb and then 
resumed the ascent in a demonstration re- 
cently of the smooth power of a Diesel 
switching engine equipped with a hydrau- 
lic torque converter. As many as 107 empty 
cars were handled with ease on a three - 
per-cent grade by the six-cylinder Diesel 
locomotive. The new hydraulic transmis- 
sion consists of an American designed hy- 
draulic torque converter and hydraulically 
engaged and disengaged gear sets, the 
shifting being accomplished by a lever at 
the operator’s control stand. The convert- 
er^ with only two moving parts, runs in an 
oil bath with sufficient clearance between 
the rotating parts to avoid wear, and since 
there is no mechanical connection between 
engine and transmission, the power deliv- 
ery is smooth and devoid of road shocks. 

^ C 
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€oiti Counter and Sorter 
Never Makes Mistakes 



Cains pauFfd into hopper are sorted and then count- 
ed aa they clinb along into the right money sack 

Millions of coins are counted each year 
by a complex machine that never makes 
an error. The money -counter handles all 
the tolls paid on the San Fran cisco -Oak- 
land Bay bridge. More than $5,000, GOO a 
year paid by motorists clinks through the 
machine which shakes it in the hopper, 
sorting the coins into sacks and recording 
the total of each denomination. 



Upside-Down Stunting Airplane Lands Safely on Its Back 





plane with twin pilotm and 

Can turp turtle in air apd ^ree*point tiffins' bach f 



■ rAywiA ( 



rt: e 



ja r'A i 



CA Philadelphia violin maker has 
made a how of 150 stalnless-steel 
^'hairs^’ 1/2,000 inch in diameter. 



You really see double when you 
look at a topsy-turvy plane de- 
signed for stunt flying. B 
the conventional landing gear and 
cockpit, the ship has an extra set 
of landing wheels on Hs back and 
a cockpit where a second pilot 
‘*sits** head downward. The plane 
can turn over in the air and land 
on its back. 



V 








POPULAR MECHANICS 



^ 

L [T ^ 



% 1 

I 



853 



Mask Made of Rubber Bulb 
and Football Bladder 




groove to insure a snug fit. Another ex- 
pander, wedge-shaped, pushes against the 
gap in the ring to keep it closed at that 
point so oil will not seep through, at the 
same time preventing rotation of the ring. 
Inside each expander is a coil spring that 
takes up normal wear automatically, 

Q /6{^ — 






Camera Snaps Deep-Sea Scenes 



xLT wo. Miles 



Pitot w^orine ffii fla^.VffFrt trrasit maSc of 

rubber butix and football bladder 



By joining together a football bladder 
and a rubber bulb, with a valve between 
them, Art Bussy, racin g pilot^ designed a 
homelnade'oxygeh~rniTsk which he used in 
the 19311 Bendtx air race. The bulb, of the 
type used with battery hydrometers, W'as 
formed to fit over his mouth and nose, and 
the valve permits escape of exhaled air. 
Oxygen under pressure is fed gradually 
into the bladder and from there it is in- 
haled \vHh ease. 



^ ^ \ i 

Expanders Seal Piston Rings 
at Wall, Groove and Gap 




An unbroken oil 
seal in the cylin- 
der is claimed for 
a multi-piece pis- 
ton ring. Seven 
expanders force it 
against the wall, 
and also spread 
the ring in the 



’ PHotdgraphsTwo miles in the ocean 

have been snapped with a massive, auto- 
matic deep-sea camera and lighting ar- 
rangement invented by^Prof. E. Newton 
Harvey of Pr ir ^eton U ni vefei ty . Th e sub - 
marine device has two" windows of extra 
strong glass to resist the two -ton per 
square-inch pressure encountered at that 
depth. The camera looks through one 
window and a beam of light is projected 
through the other. A timer operates the 
electric lamp and camera at predetermined 
intervals, and a motor winds the film. 



lodel Plane Kept on Even Keel 
by Pendulum Hung Beneath 



Annoyed by frequent ‘'crackups" that 
all but wrecked his tiny plane, a model 
builder designed an "anti-dive” pendulum 
that keeps the frail craft on even keel in 
the air and brings it down invariably to a 




Arrow poinit to ptypda^m urhieh swings under mad* 
et ptftne, autOmaticafly heeping it on even heel 










perfect landing. The pendulum is sus- 
pended in a ball socket under the fuselage. 

If the plane goes into a dive, the pendulum 
swings forward and pulls on control lines 
leading to the elevators, thereby righting 
the ship. Cross controls similarly prevent 
too si^ep a bank 

C~(yvud\ ^ 
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Nonstop Plane Handles Mail on*Kural* Route 




CABLE 



CLIP 



KNOT 



knot 



CAKVA5 

POUCH 

Riwereo 

INSIDE 



CEATliSn 

straps 







LINE 



heavy 

FIQER 

SHELL 



POUCH 



HOOK 



T*j 



by raii or /d- 

Citttd lA r4t£^$'«c/ ^OLrnft'j' are being 
itrvrd by nonstop plonea tbut pi^it 
find deliver mail. Af each ppin( an the 
niDii«rf3 '^rural^' routd, the plane drops 
u pouch and picht up oppf,Ticr si^itp^r^d- 
rtf OP a line between tipo tulil pol^s^ A 
Srappiing iron let datvfi by the pilot 
e/isages the fine so the moil mujK 
h* hooted iffta the plane. Tap, teft^ 
dropping poifc/i and piehing up anoth- 
fllght, the grappiinft iran. Center ^ 
sJtftch of pichup system. Battarnt left, 
mail clerh emptying pouch to tAh# tel* 
ttrf by npto to the post office 
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ACCIDENT 

SLEUTHS 



HIGHWAY 



TcPt 4utoma£i'c fecardtr registers tJoui af traffic on tape. Bcloio at Itft, natfcwtd center itland 
allows extra Jane for left^turn f raffle y rights rtflfctor ifnj OulllJte Curb at nifht 



^^HEYHE fighting high- B3f Jame'^i^Queei^^ iquai^^ 
^ wav accidents today ^ 1b ? /// C /f // /“i he eives 



ar to the scene. Then 



way acciaents today ^ %} ^ U gives the order: “Acci- 

— anti 3?nf Investigation Car No, 3 proce 



with pencil and paper and came 
getting results. Preventive medicine for 
tradic tragedies rides in the same patrol 
car with first aid for the victims of the lat- 
est collision. 

No sooner does word of an accident 
reach the police radio dispatcher than he"s 
at the microphone directing the nearest 



vestigation Car No, ’d proceed to 
SjM:th and Main—motor car crash." 

Upon their arrival, the investigators, 
trained in first-aid methods, treat the in- 
jured. Then out come cameras and report 
sheets to translate the accident onto film 

and paper. Their scientific report Is the 
backbone of the new science of saving lives 
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Traffic CCtn/jiissii^oifr pwts reenacted hiqhway accident 
under microscetp^t tap. Belowt itfnrrifne at danger 
Spats is a prcvtntiva 



in the streets and highways. Until 
a year or so ago, an air of hope’ 
lessness hung over the Tnotor“ 
death problem* Statisticians cal- 
culated that one child in three was 
born to be killed or seriously in- 
jured by a motor can But last year 
the motor- death graphs instead of 
cotilmuing its upward trend of the 
last two decades, shot doum ward* 
Fatalities dropped from 39,643 to 
32,000; the appalling injury toll 
and financial loss from accidents 
show'od corresponding decreases. 
A few cities and states, not tlie 
entire country, were responsible 
for the change* In virtually every 
instance, the scientific accident 
report figured prominently* 

No better ejcample of its wortli 
can be cited than in New Jerse 3 ^ 
On the far-fltuig federal system of 
highways, the average daily vol- 
ume is 1,700 to 1,800 motor vehi- 
cles, yet in New Jersey, over Route 
25, from the Holland Tunnel, via 
the New^ark airport through Eliz- 
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the maximiim safety for a min^ 
imuni of expenditure. His first 
step was to select four typical 
stretches of roadw'ay ranging 
from three and three-tcnlhs to 
twelve miles in length as “ac- 
cident laboratories/^ Twenty- 
four-hour accident patrols 
w’ere launched, three men al- 
ternating every eight hours, 
riding back and forth continu- 
ously, over five-miie stretches; 
traffic counters w'cre stationed 
at strategic locations to record 
traffic volumes and establish 
ratios of accident rate and 
traffic flow. Cruising back and 
forth along the sections as- 
signed to them, the investiga- 
tors are prepared to swing into 
action at the crunch of a fend- 
eTi Their reports are a study 
in completeness; the time of 
the accident, condition of cars 
and drivers^ weather, road 
conditionS“all data pertinent 
to analysis of the cause of the 
crash. The report is submitted 
to safety engineers w-ho ana- 
lyse the contributing factors 
and classify the crash under 
one of several types, 

CContinued to pas’s t^lA> 



abeth and the WoodbHdge Clover 
^ Leaf, an average of 60,000 vehicles 
travel every day. Last summer, a 
record flow of 102,000 cars passed 
a check point between New'ark 
aii-poi t and Elizabeth, during a 
twenty-four-hour period. 

Owdng to this congestion, an 
average of four persons were 
killed and twenty -four sent to 
hospitals every day in 1937. It 
would have taken many millions 
to make New Jersey’s highw'ays 
accidenl-prooh Only limited 
funds were available, how^ever, so 



E. Donald Sterner, highway com- 

missioner, set about to provide 



When accident investigation cat im on emergency calif operator 
darkens its tight on bonrdf tafi-r Centetf intetmiietcing driver a/ter 
crasb^ Bsiauff patrol tart spotted on Aldiuaj City map 
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Half Brain as Good 
s Whole One 
Surgery Finds 

Removal of brain tu-, 
Inors by sui*gery has 
brought out the 
that half a brain h 
as a whole one and mucl\ 
better than three-qufli‘> ” 
ters* Actual improve-" 
ments in personality have ^ 
been noted in personis^ 
after removal of one of 
the two frontal lobes in?* 
the forebi'ainn seat of hu“ ■ 
man intelligence, accord-^! 
ing to a report of Prof* 
By ron S too key, bi ai n su r- 
geon oF the- Neurological > 
Institute of New Y 
City. Such: persons 
found to make quicke 
decisions than when 
Fwhole brain was fimc- 
f tioning. However, when 
^one of the two frontal 
globes was only partly re- 
^ moved the operation was 
^followed by emotional in- 
stability, listlessness and 
indifference. 



Players Test Their Strength 
with Football Power Meter 



1 ■ 

Fwtbnlt fftayrrM buching^ against pvWvr mti*r ta itst (An'r blacking 
strength. Painter on numbered dial indicates afnaunt of tarc^ ttscd i 

■ tTC i t i I 

Football players of the Dartmouth team demonstrate their 
strength by pushing against a “power meter” that registers 
the amount of force applied. The coach thus can test the 
power of his men either individually or in groups to obtain 
information that may be of value in preparing the lineup. 



Polarizing Filter on Lens Pivot Is Sighted over Camera 




Phalographer iofatiS through potarizmg AUtr to ad' 
jHlt it, JtAan muii^s it m front of camera tent 
tr m ^ 






Accurate adjustment of a polarizing fil- 
ter for cameras is possible with a pivot 
mounting attached to the lens. The polar- 
izing screen is free to turn in a collar, which 
is pivoted on a clamping ring that, in turn, 
fits over the camera lens. This assembly 
permits the screen to be pivoted from its 
position in front of the lens to a point 
above the camera, where the photographer 
may look through it and turn the screen 
until the desired angle is obtained. Then, 
when the polarizing screen again is swung 
in front of the lens its angle is the same. 



CO ur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 
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Windshield for Bike Rider 
Gives l^otection 
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highest capacity. It is not intendM 
ovens since it does not regulate the exact^ 
temperature, but merely vanes the 
input by opening and closing the 
circuit for specific time intervals, 
longer the “off^* and the shorter the 
periods, the lower the input will be^ 
consequently the less intense will be 
heat. Any degree of heat desired for cook 
ing is selected by turning a knob, 

zi/v 4 ^ , -i*. 
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Fabrics Made Water-Repellent^ 
by Chemical Finish 'Si, 



"i 



Clothing can be made water-repellent 
permanently by a chemical that with- 
stands laundering and dry cleaning and 
that cannot be removed by any known^ 
solvent. Use of the chemical ^ an ammoni-V^ 
compound, for coating the clothing of^' 
armies is seen as one possibility, Th*^ 
clothing will not become heavy with rain , 
or perspiration, yet the chemical does not ■ 
close the pores of the fabrics, allowing, 
evaporation of perspiration w'hich helps to ’ 
keep the body cool. 

1 W ] 

Eicercising "Swing” on Wheels 



rider if projected from roin and duxt 

by windshield niDunt'ed an handlebars 



Pi otection against wind, dust and rain is 
by a neat ’windshield that fits on 
the front of the bicycle. In addition to re- 
ducing wind resistance ’with its curved 
surface, it .saves the rider’s clothing from 
and dirt tossed back by vehicles ahead. 

5^ 



Is Rowed B^k and Forth 

Exercising is madem pleasure by the in- 
vention of a rowing machine that travels 
as you row. It is a four-wheeled scooter 
attached to the ceiling by giant rubber 
bands. The operator pulls himself back 
and forth by grasping the two bars, and at 
the end of each swing the machine comes 
to a smooth stop, 



"On-and-Off” Switch 



Controls Electric Burner 






Variable heat 
control for elec- 
tric hot plates and 
top-o£-stove 
buiners is afford- 
ed by a switch that 
turns the current 
off and on inter- 
mittently. Match- 
ing the flexibility 
of a gas-stove burner, the switch can be 
regulated to supply any amount of heat 
from a low sim^pnering point to^e burner’s 

'Its i{ ^ 
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When bars are pushed and pulled in rowing fashiottf 
exercising is prapelled^^aeb and f m mtbi 











Ceramic Filter For 
Auto Cleans Fuel 
of Particles 

Foreign matter may be 
removed from gasoline by 
using a new ceramic filter 
developed for automotive 
engines* The makers 
^ claim that it will keep out 
particles fifteen times 
^ smaller than those visible 
^to the eye* A top thumb 
^ nut clamping feature fa- 
cilitates cleaning of the 
bowl or changing the car- 
X tridge. Pulsations in the 
^ line are cushioned* assur- 
J ing an even flow of gaso- 
W line to the carburetor. 



Big Funnel Gauges Sky Heat 
and Helps the Weatherman 



/niftntor is tuitfi giani tunnel ulitb which he claims the temperature 

pf of mile up * / / 

_ . c' 

Dcvisecr to measure the t^raperattires high ^ove the 
earth, a giant funnel-like inkrument has becnf^dcveloped 
as an aid to the weatherman* By concentrating the Light of 
the sky on a ‘^cascade'" of mirrors* the inventOffT-Iir^C Ji. 
Hec k^ c laims that he can detect changes in temperature in 
the^pper atmosphere which make possible the prediction 
of the weather for the next twenty -four hours* 

!> C ^ 

Tulip Harvester and Crew Dig 20,000 Bulbs per Hour 



Operated by a crew of 
seventeen men, including 
the tractor driver, a tulip 
harvester handles 20,000 
bulbs, or about eighty 
full boxes, in an hour* 
Standing along the sides 
of the twenty- three foot 
machine, men sort the 
valuable bulbs as they are 
carried toward the rear 
by endless belts. It rides 
on four sets of wheels, 
and the front section is 
articulated for conven- 



ience in steering at the 
ends of rows* 







Af*rt fteniJing on running boards sort tuiip butbs ds fraefor - Jrau^it.^4*' 
er 4^s* moves them along An bclr 4ft rafexd 2(}tQfl0 pttihour 

. ’ . / l' I .-rl' "/ i , i C ^ 





W^inttr*t €nd marha th* beginning of utork t<fr tht 
Internatiffnai Itv Patrol. Ceawf^ guard cutter, top, 
guards icebergs in north Atlantic thittping ton#, fic- 
Jour, d fineman etrings temporary wires attsr^ storm 
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w ^HEN Art; Lie winds Kwi^ep down from 
the north, when the mercury plunges 
toward zero, when the weather man pre- 
dicts snow or sleet or extreme coldi. it 
means battle to thousands of men. 

Our modern ci\'ilization is a tender thing, 
of delicately adjusted nerves and arteries. 
Block those nerves and arteries, blcick the 
means of transportation and communica- 
tion, and disaster is close at hand. Cold 
weather, wdth its ice and sleet and snow, 
attacks us first through those nerves and 
arteries; and an, army must be mobilized 
to fight it, That w'cather report you read 
in your evening paper is the mobilization 
order, '"Colder,” U says, ""and snow or 
sleet” You dismiss it with a shrug, but 
dowm in the railroad terminal and freight 
yards grim-faced men are gathering. At 
the first flurry of snow, gas or oil heaters 
are lighted under switches and men patrol 
them wdth broom and pike. No lee or snow 
must be peimitted to dog them so thei'^ 
will not open and close properly. Sema- 
phore signals must be watched, for a coal- 
ing of glaze or sleet will freeze them so 
they w'ill not move. Often it is necesaarj 
to place watchmen at each of thousands of 
signals, to prevent their freezing by work- 
ing them periodically by hand. 
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M0U7 fence COntrofe formotien nf ^riffe fvpptr MUi snaat^ 
plow clfttring roed' /n Sitrraa fright}, and rtuen-rnch deperrf of 
ujtt snow on thrtt~*iMt*mntht rneh rtrstfie~tight wir* (btloui* 
Thm enotU Weight approisimatmly feurteen ounce c to tho foot 



Rail mad men believe 
the way to lick n storm hs 
to keep on lop of ih In- 
stead o£ waiting until 
snow is deep enough to 
stall a train, locomotives 
equipped with Hangers 
are sent out to keep the 
tracks open; while great 
rotary plow^s stand by in 
case the snow gels too 
deep for the Hangers* It 
is seldom that a mere 
snowfall can get ahead of 
them, but when high wind 
accom pan i es the fall, 
drifts several feet deep 
often pile up in a few 
minutes. In such cases 
snow trains are necessary 
— ^rotary plows pushed by 
two or more locomotives, 
with other cai^s for work- 
meii and their tools* These 
men follow the train on 
foot, shoveling away loose 
snow from the tracks aft- 
er a channel is plowed 
through the drifts. 

Where drifts occur reg- 
ularly, millions of dollars 
are spent to forestall 
them. In the mountain 
states snowsheds are 
. built. In flat counlry tme 
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may see thousands of miles of snow fence 
erected beside the track. But despite these 
precautions, drifts have been known to pile 
up higher than a locomotive in two or 
three hours. The railroads spent nearly 
fourteen mil lion dollars last year fighting 
snow and ice. 

Street railways have the same problem, 
complicated by several other factors. 
Overhead wires collect icicles and glaze 
that prevent contact of the troUeyi Special 
scrapers must replace trolley wheels to 
clear the wires. In Washington and New 
York, where the underground conduit syS" 
tern is used, the slot fills with drifting snow^ 



or slush tracked in by 
autos. Sometimes this can 
be cleared by pouring 
kerosene in the slot and 
igniting it, with a plow" 
following to push away 
the resultant slush. In se- 
vere cases it is necessary 
to tear up all the plates 
along miles of line and 
clean the slot with hand 
tools* 

But even when the 
transit company clears its 
own lines, its troubles are 
not over. Car -line streets 
are often the only ones 
open, and are quickly 
blocked by motor traffic 
stalling on the tracks, 
while the demand for 
street cars trebles because most auto own- 
ers leave theii^ cars at home during the 
storm. Automotive traffic also tends to 
pack the snow so hard on the tracks that 
it causes derailments* However, traffic is 
seldom tied up more than a few hours. In 
one' heavy Chicago snowfall 1,111 miles of 
car track and 154 miles of bus routes oper- 
ated all during the storm, and normal 
schedules were restored' within twenty- 
four hours. But it took 1.500 snow fighters 
to lick the fifteen -inch fall, assisted by 220 
plows and sweepers. 

Seventeen million dollars is the annual 
cost of keeping our 317,000 miles of main 




icc three inc/iea thicb weighing 300 pound m per wire curated Uner in storm, top. BeloWt 

rotary ptawi Sing high fl shower of flitaiU to fl highway m anil a Minneseti 
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highways open during the winter 
montfis. In one mountain pass 469 
inches of snow fell last year; yet 
that pass was kept open to motor 
traffic during all but a few hours 
of the season. In the mountain- 
ous state of Washington, snow- 
removal activities are directed by 
radio, the central office dispatch^ 
mg snow fighters to the scene of 



battle by means of two-way radio installed 
on plow's and trucks^ 

A large part of this highway snoiv bat- 
tle is fought in the summer, and by engi- 
neers rather than plow drivers and shovel 
men. Road grades arc being raised above 
adjacent ground, slopes are flattened, cuts 
are reshaped, to provide windswept sur- 
faces. Trees and shrubs are planted as 
snow barriers, miles of snow fence are 
erected. Wider ditches are dug end roads 
are cambered to provide better drainage. 

4CoiittnM.«d to pAfc 



Topt fnour trdln clearing Mitwavhee Railroad 
center, c&nyon through moufi^Din pars. Bt- 

l&Wf cutter fraren m Dstrait river ict 
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Venetian Window Awning 
Controlled from Indoors 




Adjutting tht c?ancf of tAe outdoor Vonetian~typo 
awning by a ohfkin iniidm tho window 




Protection from the sun without cutting 
off light and air is afforded by a Venetian- 
type awning just introduced. Hung out- 
side the window, its vanes can be controlled 
from inside the house by a pull chain. The 
vanes and all parts are of metal, eliminat- 
ing ajiy^xpense for replacement. 



- mg any lexj 
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*^Four-ii 



an 



in-One Tool for Kitchen 
intf^and 

iw 

ice hammer, cap 
remover, cork- 
screw and jigger, a 
four-in-one ac*^ 
ccssory for the 
kitchen is now' on 
the market. For 
use as a measur- 
ing cup in cooking, 
the head of the 
tool holds a full 
two ounces and is 
marked on the 
outside for meas- 
uring one and one- 
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half ounces, one ounce, and three-fourths 
ounce. The closed end of the cup is weigh^'.- 
ed and rounded to serve as an ice hammdi% 
All pressed-on bottle caps are easily re- 
moved with the handle, and when a cork- . 
screw is needed the handle is unsoi esved. ^ 



Diesel Electric Generating Unit ^ 




pow 



watt-hour, with all operating costs except^ 
depreciation included, is produced by a 
Diesel driven generator just developed by 
the Caterpillar Tractor company* Intended 
for use on the farm, in logging or construe- 
tion camps, airports, sporLs arenas and 
like, this Jow-cost generating unit is quick-^" 
ly Installed. The first such generator sol^$>,^' 
was put to work lighting a midget-auto^^ 
race track, and w'as in service twenty minf^ 
utes after It was delivered, furnishing cur^~ 
rent to twelve 1,000- watt lamps at a cost 
of about 10.4 cents an hour. All electrical 
equipment needed is built in, except the 
circuit breakei;*i 



Wrench for Dual Wheel Work 
Turns Two Nuts at Once 




Handy which spoeds tip work 

trupA a/i<^ bus tirei 



Repair work and the changes on dual 
wheels of automotive vehicles may be 
speeded up by using a combination wrench 
that turns two nuts at the same time* Op* 
erated by one man. it removes the outside- 
hex and the inside square nut at once* It 
also can be used for “spinning” nuts on or 



off and fofi general service workni 
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*Double-BarreP Telescope Takes Two Photos 








^ In 



Having two large and 
tw'o smaller tubes^ a cam- 
ora telescope* known 
technically as a “double 
astrographle camera,*' 
which vcill be used in 
studying the Milky Way, 
w^as completed recently 
for Lick Observ atory atop 
ML Hamilton* Calif. The 
two main TuSes" each fif- 
en feet Jong and twenty 
inches in diameter* are 
used only for making 
photographs. A third tube, 
with a ten -inch 
is the “guiding tele- 
scope*” and the fourth 
one, having a three and 
one -half inch lens* is the 
“finder” used for the pre- 
liminary location of the 
instrument. Two seven- 
teen by seventeen -inch 
photographs can be taken 
simultaneously wuth the 
telescope, making it pos- 
sible to gel identical pictures with blue 
stars bright on one negative and red stars 
bright on the other. Or it can make dupli- 



Tufin roniffrac of doubte-barpei telescopm ran maha two idtntiCiMt phato-^ 
graphs of start. Instrument is used in making study of Mitky Wtiy 



cate negatives of each picture. All four 
tubes with their counterw^eights, weighing 
four tons* are on a single axis or mounting. 



Tiny Model of Planetarium Has Two Thousand Parts 



An exact reproduction of the projector City is the result of three years of patience 
^T^used in Hayden Planetarium in New York and expert workmanship. Containing more 

than two thousand parts, all hand 



made of brass and copper* the 
twenty -pound model is built to 
scale of one to eleven* The orig- 
inal* a Zeiss Planetarium instru 
ment* weighs two tons. Connected 
to a one -sixteenth inch driveshaft, 
a tiny motor revolves the projector 
completely in forty-five seconds. 



CM ore energy from solar 
could be obtained in the state of 
New Mexico alone than now comes 
from all the coal, oil, and w^ate^ 



Builder putting finishing touches to miniatiirv planetar turn 

W 

/ 



consumed in the United States an- 
nually for generating heat, light 
and power* says Dr. C. G, AbboJ, 
aiv authority oi^solar^ radiation. 
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DINNER TIME 








A FTER mtiny years of research, the 
'*' staff of the Griffith Park Zoo at Los 
Angeles has worked out a aciontifically 
accurate method of feeding animals which 
has cut the death rate to such a surprising 
degree that zoos throughout the world are 
studying the systenu But there’s one hitch 
in the system worked out by Superintend- 
ent Byron C. Gibson. That's the Sunday 
diet the animals get from zoo visitors* 

Such items as hath towels, pearl breast- 
pins. ping pong balls and bottles of poison 
are obviously not conducive to animal 
W'cll being. But even such traditional tid- 
bits as peanuts, popcorn and carrots arc 
often dangerous to the health of the inhab- 
itants of the cages. Thafs the reason for 
the innumerable little signs, “Do Not Feed 
the Animals.” 

There are a lot of people who claim that 
their right to feed the animals is guaran- 
teed by the Constitution, or words to that 



Treating hread for tfi* 
animals inifoiifss art cf 

ultraviolet light fleft}^ f 

it# ^hfiwn empty buehet f* prove 
that ttll the f^od it gene f right K Zod ofKcfale 
must Watth monhty't diet carefully f / 

effect. It would do such people a lot of 
good to take a peep behind the scenes and 
see a few of the problems of modern zoo 
feeding. 

For instance, youVe got to be sure that 
the baby octopuses arrive promptly on Fri- 
day morning. You sec, baby octopuses 




zoo 



Upper part pf cirflt^ rnrt 
spoaribitt fftdrs Lmle^s hr 
gets his shrimp. Tap, 
warm milk ta fed ujeeir-^id 
fawn. Bottom, right f pri- 
vate dinner burhtts are 
reserved tar mure partie- 
u/flj- animats 



contain a high percentage of iodine, and 
seals need, iodine. If they don^t get their 
octopuses legulaily, they hecooie list- 
less, lose weight, and present a pretty 
sorry appearance. One day as the seaLs* 
special bucket was being filled with oc- 
topuses, a wildly excited zoo attendant 
dashed into the feed house, 

*"Soinebody^s thrown a pearl breast- 
pin into the seal tank," he yelled, “and 
the pin’s openl I saw it!" 

A split second later the feed house 
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much of the food is treated with ultraviolet 
or Infrared light. A recently developed 
extract which is twenty--five times strong- 
er than cod “liver oil is fed to all animals. 
When a bear cub becomes listless and re- 
fuses to eatj it is fed honey sandwiches 
treated with ultraviolet light and impreg- 
nated with the vitamin extract. 

Some birds change color if certain ele- 
ments are absent from their diets. The 
**spoonhiil^” with a bill twice the length of 
its head, loses its delicate pink color if it 
doesnk get enough luminous shrimp. These 
shrimp are found in the Mediterranean — 
but that’s a long way from Los Angeles. 

“The only way I can keep enough 
shrimps on hand,” Gibson declares, to 



wai^ empty, Gibson, yelling orders in all 
direct Luns, was first to reach the pooh He 
called the seals, Flip and Flop, which re- 
sponded to his familiar voice, and slithered 
up the bank. There they were captured 
and hustled away. In the meantime, valves 
had been opened, and the group watched 
the water ebb from the tank. When the 
bottom of the huge tank came into sightt 
one of the assistants spotted the pearl pin 
— and it w^as open. If it had not been for 
the quick work on the part of the staffs the 
pin eventually would have been spotted 
by one of the seals and gulped down, the 
open point perhaps causing death. 

But such dramatic occurrences aren’t as 
important as constant scientific study of 
the reactions of various animals to differ- 
ent foods. One of the most recent advances 
in this field has been in the realm of vita- 
mins. To insure a high vitamin content, 



Abovr„ fiwarf 5-ear 
breads buf she 4/0-esnY hhe itv 
BelotLf gopher tortoise nib- 
hiing q frexh piece ot 

— u pricttty ilittncf 
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havint ihe waterfront until I 
find the captain of a ship who 
will bring me a load of 
shrimps on hiS next voyage. 
Once in a while the shrimp 
run low, and the load 
doc^nh arrive on time* Then 
T donh dare look at the spoon- 
bills and flamingos for fear 
they're beginning to fadc/^ 

Monkeys are not only par- 
ticular about their food, but 
they also have the human 
trait of demanding constant 
change^ The same food com- 
bination can’t be used more 
than three days. They even 
get tired of bananas. When a 
monkey gets off its feed, it 
has to be intrigued with all 
sorts of tidbits* One of the 
most elTective is raw peanuts* 
Roasted peanuts arc never fed 
to the animals, because cook- 
ing destroys much of the vita- 
min content. 

A particularly difficult feed- 
ing problem occurs whenever 

{Continued to pa^e I3eAj 

Topt iyrin£ff used by 
ient/enf to feed milb and to a 

iioness. Beiota^ must pcf A is oe^ 

fapuf every Friday, faflDm, /e/if, 
duforf henf pashes bread ane fide^ 
(/icn tnioys the /effifce d/id carrots 
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‘Talkies^ of Big War Events 
Recorded for Students 






Ciant reccrdin.^ platter on which Wards and af 

statesmen are recorded along with of War 



Momentous events of 1939 are presei-ved 
for future students who will be able to 
hear them repeated by playing big phono- 
graph records. Not only the words+ but the 
determined voices of leading European 
statesmen were recorded by General Elec- 
tric's short-wave station during the crLsis» 
and then rebroadeast. 

0, A S * 

Rotating Brush Cleans Teeth 
’** and Massages the Gums 



’ Thumb pressure on the lever of a me- 
chanical toothbrush starts it rotating, ef- 




fectively cleaning the teeth while it gives 
the gums a beneficial massage. The brush 
IS non-electric, its powerful hltle motor ^ . 
in the handle keeping the brush spinning - 
for more than a minute on one winding^ 

}lOGi 

Polish Thbe Built into Brush -4 ^ 



for Easy Shoeshining \ ^ 

Introducing a new way of shining shoes, 
a device now on the market combines ^ vj 
tube containing polish for fifty shines and 
a brush for applying the polish. The outfit ^ 
is built to fit the hand. A turn of a small ^ 
key releases sufficient polish to the brush 




T vtrnirtS hey at tap af hrush feeds shoe polish front 
tube and permits application without sailing hand 

for a quick, satisfactory shine. The uset^s 
hands do not come in contact with either 
the brush or the polish, thus eliminating 
the nuisance of soiling the fingers. Empty 
tubes may be replaced in the handle* 


'^(Soldest^^ Refrigerator to Run 
at 450 Degrees Below Zero 

As the result of discoveries announced 
recently, the world's coldest refrigerator, 
operating at 450 degrees below zero^ Fahr- 
enheit, is in prospect. It would run on 
compressed helium, w’hich when liquefied 
produces the coldest cold known to man^ 
only a few degrees above absolute zero. 
At 450 degrees feslow zero all lubricants 
are frozen solid, so this difficulty was met 
by dping aVay with lubr infants in the heli- 

-a ^ 
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Weidififf uist uiith dotihie-^swieel arraitgie-^ 
m*ttt turot dn^ ungl^ r-*quiftd hy uia-rit 

in the best position for doing the 
job- Allhough designed especially 
for weldingj the vise, which is 
mounted on the workbench^ con 
be converted easily into a regular 
swivel vise for otdwiar^ work. 

t ^ ^ ^ 



£lm images and lettering 
I ^ 



Vijftjfed” 6;^ mirror for editing 






_ 1 IiaM- S ' "^^6 
um engine and replacing/jhe con^^ Steam Roller Rides Soft Soil 

ventional engine piston' with a _ 

flexible diaphragm of stainless Oil WnCCiS TwclvC Fc6t T3.ll 

steel. The diaphragm is sealed at 
its edges by a copper gasket be- 
tween two steel plates, and expan- ' ’ 

si on of the helium occurs between 
the diaphragm and one of the 
plates* Two or three such engines 
will be used in consecutive stages 
in refrigeration^ since it is imprac- 
tical to try to reach extreme low 
temperatures in one step down the 
temperature scale. _- 

^ / (3 i ^ 

TwO'Swivel Welding Vise 
Holds Work at Angle 



^-4 



Faster and more accurate weld- 
ing is said to be possible when a 
vise W'itha double-sivivel ari'ange* 
ment is used, as it holds the work 



(c’. Bnfiish Press Combine , j * ' 

r u;f n 1 to n rcJJer /.t eiguipped ujitfi ttrelve^foat u>fteeis to 

heep it from sinking into soft soil on Watt of reservoir 






Because the ordinary steam roller sank into soft 
soilj special wheels were designed for a twenty-ton 
roller used in building the wall around a new res-'^ 
ervoir in Ekigland. The new wheels, twelve feet in 
diameter for the rear and six feet for the front, 
w'ere large enough to keep the machine from bogging* 
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Magnifier and Mirror for Movie Films 
''Rights^*^ the Image for Editing 

To help movie fans in editing them films, a mag- 
nifying glass that may be attached to any editing 4 
machine is equipped with a mirror for reversing 
the image into upright position to make it easily 
T-cadable, Only two scre^vs are used in fastening it. 
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Thi wortd of f^moTj^ouf is 
hrrw. You ne^ct not tratfo/ to 
a World's fair to see it. T rue^ 
it ftod a stnrt in Chicaffo*s 
ifxpatition and gained 
ifnprt uS in fairs of but 

jjtJcjstrjr IS already at home 
in the faturef in buddings 
shopvd to perform functions 
efficiently ifurteoii <of follow- 
ing tmdiiian. Top, ffolly- 
WOod studios of 
made of tinted concrete ufith 
aiammupf canopy* Conferr 
researe/i lab e r at or ic M of 
American Roiling Afiifs haPe 
porcelain fnamcl, etoinlesM 
steei and gtart UKcllt. BeloWj 
simple tines eharacter/se 
Cnmpnna company ptant nt 
ftL 
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Windawt or-c obolishtd m the mod- 
ern and factory. Scientifit: 

iizhtingt often mtth the new 
retcent tuhes ond daylight 

coming throosh tlaxs^hiach wailsif^ 
saves maxittuim space for dit- 

play and machinery^ Knvironment 
(j- \mder complete conttai, air-con- 
ditioning systems providing opti- 
mum "u3e4<Af^r" for work. Above ^ 
mindoafless SeerSf Roebuck & Co. 
store m Btittimore, Rights mode} of 
factory jus-f (of Church 

tfi Dwight, soda mantiioeiurcrs 



viem of home designed by 
ArchitfCt George F* Keck, Chicago, rn 
anauler fo dvrrTOdJt to^ o ‘‘/idU'fft af day 
after tomorrdtV-’^ Right, liVinS foonij, 
with dining /ohle against window. The 
house has/extertar Venetian blinds, 
ruhber-tile i^DDri', and is arranged for 
housekeeping cfFort 

Lii, V 



S79 















SSO ‘ 

Portable Radios in Planes 
Entertain Passengers - 



popular mechanics 



reproduce with great fidelity such delicate 
objects as human hands, leaves and pho- 
, nograph records* Patterns with 7,400 tiny 
^ lines to the inch have been reproduced in 
V this electrodeposited iron. The process 
consists of coating the object to be copied 
with a layer of iron about one*third of an 
inch thick^ this electro deposition taking 
two weeks; then separating the metal from 
the object and filling the mold with the ma- 
terial from which the reproduction is to 
be made. Since these iron molds can be 
made from plaster castSj it is possible to 
produce feet, hands or Limbs that are ac- 
curate copies of those lost by accident or 
surgery. Three artificial hands of rubber 
sponge have been made by this process to 
replace hands lost in accidents. It Ls also 
being applied to rubber and plastic mold- 
ing, ceramics, metal stampings, jewelry, 
silveru'are and glass; and the largest Iron 
molds so far made were for auto tires* 



Portable radio smt :Ti1 alVpIflnf brinpjE fafeat nvuMT 
rtpoTts and «nl-crlai#imvrtf to Hyms panaengera 
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j Show< 



Saflety Shower with Heat Control 
Is Operated by Treadles 



Air-line passengers may receive the lat- 
est news bulletins or other radio program*s 
by means of portable battevy-powered sets 
in.s tailed in planes operated by Eastern Air 
Lines. Reception is repented excellent un- 
de p-moirt atmospheric conditions. 

1 ^ r' ^ V j" j j-i | ^ ^ ^ 

Iron Molds Make Exact Copies 
of Large and Small Objects 



Iron molds made by a newly developed 
‘’elect roformin^*\(process arc being used to 





/rfln ohtainrd fntm rcUrf *:opy of Ji-rtyj* 

ioS* O re S r b trOiJj pfa^UK ttprodwC^d ftoni iron tno}d 




Prt-mi)tv4 vhouMr, f VttrnrfoJtirhVaRjF controlled, Jt 
tutnvd an whvn botUmr stops on Iroadlo 



Dangei' of scalding under the shower 
bath is eliminated by pre-mixing the wate.r 
in a thermostatically controlled shower 
unit developed for schools, factories, play- 
grounds and institutions. The water is 
turned on automatically w'hen the bather 
steps on erne of the non-slip treadles and 
siay& on until he steps off. This system 



prevents w^a.'ite of wateu. 
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Six-Man Baseball Played on Triangular Field 




f atttt basrbatl rt^wring on!y six-man teamst are played on three-cornered **diamand" Two 

outfielders and teifo infietders mive do covtr, and cema to hat mare often 




Already proving popular in someTocaJ 
tieSj a six-man-team adaptation of base- 
ball developed by Stephen Epler, wh o five 
years ago originaTed six-man loottSall, is 
especially suited to small-towTi schools 
having a limited student enrollment. Six- 
man baseball requires a smaller playing 
field and leas equipment than its big 
brother, and permits wider fiexibiUty of 
the rules. Each team is composed of six 
players — two infieldersj two outfielders^ a 
pitcher and a catcher. Instead of four 
bases, the ‘'diamond^’ is composed of three, 
including home plate. Bases are equal dis- 
tances apart — ninety feet when a hard ball 




is used — and thc^ar^ lo^catj^ at the cor- 

“Telescope ' l^oks Inside of Metaf P 



ners of an equilateral triangle. A full game 
is six innings^ and two strikes, instead of 
three, retire the batter. Foul balls are 
counted as half-strikes, and the hitter is 
called out on four fouls. Three balls, in- 
stead of four, give a base on balls. A player 
removed from the game may reenter in 
the following inning, but only when his 
team takes the field on defensive. These 
regulations may be varied, but, played in 
this manner, six-man baseball is so fast 
that a full game can be completed during 
the ordinary school recreational period. 
Players have a turn at bat more frequently, 
and must be more accurate since they hit 
into a sixty- degree angle instead of ninety. 



Flaws 



Inspection of the inside of newly manu- 
factured metal pipes is accomplished with 
an instrument resembling a telescope. 
Through a series of special lenses and re- 
flectors, and aided by a light, the adjust- 
able eyepiece can be focused on any point 
in the entire 3 GO degrees of the pipers in- 
terior surface. By magnifying defects, the 
instrument helps an inspector detect small 
cracks, slivers or pits, and their exact lo- 
cations are determined by calibrations on 
a revolving barrel. 




y 'iA i/ 



Looking for flaws inside metal pipe with illuminated 
f "telescope** thr^ magiufiem tir^^^impeifeations 

/i i — i ^ 
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fZfe CHALLENGE 




fn^ifTffrr of^ panel of dynamant- 
el*f f topt left} tuhieh whowf 
nrvlte of cnffin^ temi. Rights 
teat rt veals hou? supoTehargof 
rmomtht out engine perform^ 
oiteo- &elo£p^ i nfiaifin g fuel 
tBntt^e an test eay foe eoad run 



t^t ^^’rforjns 

efUciency but first the en- 
^^Dpil^EBHHIilflK gine&rs have U number of 

refidy in use 
truck and bus engines. 
One accessory manufac- ^ 
iharger on a race car and it turer has designed a supercharging unit ^ 
than ever before. Take the for Fords. Graham- Paige broke the^ice iii’^ 
off a long-range flying boat ^ the stock-car field by using as standard'^ 
onger carry enough load to J** Equipment a sujjcrcharger that rotates at 
p. Put a supercharger on ^’up to 40,000 revolutions per minute and ^ 
uck and you ought to get ^J^hat forces the fuel™ air mixture into tke;'^. 
d economy. ^^^orfibustion chambers at five pounds per \ 

vhy aren’t all cars equipped ;inch abqve atmospheric pressure. The ^ 
‘gers? Automotive engi- -Supercharged engii^e develops additional 
Do you need more power ■^horsepower and operates on a gas mixtur^S^ 
ly have or would you prefer ^Iso lean that it would imt keep an ordinary 
:h more economical engine ^ engine tunning. «T ' 











SUPERCHARGER 



Every one has heard 
that only a small per- 
centage of the total 
power in a gallon of 
gasoline p\it to work 
in e^n ordinary engine. 
To some extent the 
amount of power ex- 
tracted from the fuel 
depends on the degree 
to which the fuel 
charge is compressed 
in the cylinder, and 
one way of obtaining 
this effect is to force 
the fuel into the cgiti- 
bustion chambers un- 
der pressure* Super- 
charging is a sort of 



Topf left, Rbowins why 
supercharged engin* 
Hseit tet* fvet. Circle, 
attaching nnsi,v^<rr ia 
fair’s exhaust pipe. 
Ccnfifr, supercharger 
action results in hettsr 
fuel mixtuTC. ftoHomt 
track and trailers car- 
rying ^O^QQfl^paund 
load QF1 a t«st run 



t / 
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mixture and gain considerable economy » 
One of these factors is the mixing and va- 
porizing action performed by the vanes of 
the supercharger. The raw gasoline and 
air are stirred into a much more homoge- 
neous mixture than is done by the carbu- 
retor alone. Better atomization and more 
even distribution result. 



Coiirtf^y Oraham'-P:alg'(! 



CoLlrt 4 i 4 y Ethyl ClBsdllii? Cdrp. 



forced artificial respiration. It pumps a 
much heavier fuel and air charge into the 
combustion chambers than would be forced 
in by atmospheric pressure alone. The re- 
sult is a more powerful thrust against the 
piston. In theory, supercharging is not 
economical but a number of factors make 
it 



One interesting development in prepar- 
ing the fuel for ignition is a device that 
creates supersonic waves in the intake 
manifold. These silent sound waves aiddn, 
the atomization of the fuel by jarring th^- 
fuel particles apart and keeping them Lnt 
stApensioii during their journey to th^ 
combustion chambers. The waves are^ 
above the audible range of hearing and are...i 
created by a small slotted bronze ball, in- 
side a metal cage in the nnanifold» that , 
floats free in the aii" and that spins at 
terrific rate because of the blast action of ■ 
the fuel charge being drawn past it. This'^ 
is claimed to produce better 
and performance, cooler opera 



tion, and less carbon in several popular 
makes of cars, ' ^ 



Since the benefits of supercharging make^ 
it a logical step in automotive progress and 



because the right kind of fuels for suetT 
engines need study, the _Ethyl Gasoline 
Corporation is conducting an intensive in- 
vestigation of supercharging at its research 
laboratory" in Detroit. A stock eight- cyl- 



inder engine is used in the tests, attached 
it possible to lean <^wn the carburetor (c^ptmued to 11 ga> / 



V*' * I l lii~TtT 
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Topf wind tunnef in front of fd/ an 
dynamometer teat, ffig/it, super- 
charger eqaaliie% fuel mixture for 
atl CyUndirS. Bitouf, baf/fos insidt 
wind funnel diref f air /tout 
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Pipes and Cigarettes Form a Tabletop Army 




£ve/r a toy army mL^£^^ eat, the 
miniature fciCchen rvil^ *ip to 

camp CL'ith a mobile ofen that you 
recognize as a corneal? pipe on 
whemht Ci^arvttt sotdiers ufith 
matehos for arms lodle tpinach Put 
of an asAtray, and the troops step 
ftp to get thrir hearty thimbleful 
of rations at mess time 



While a {iunner in the 
Army" at bot^ 
tom, trains A is eam£»i- 
natcD/t pips^ond-ciga-^ 
reitm cannon on the 
enemy, another artil- 
leryman stands ready 
uPitli o pipe efeoiter ta 
clean the muzzle before 
the ncjrt sAct, Safety 
mtitfhes shield the fan- 
ner, and a g^lass ashtray 
serves os emplacement. 
A field artillery crew is 
seen abovef, the officer 
Euearrnf a pin far a 
iiWard, At left, a eaanl' 
rymon prepares to faAe 
Are Aarse ai'cr a fence 



Tommy London of Virginiu hat on 
army ancT naPy of hi& own, a table- 
top force AifiJt hy his fathei^jJe{^_ 
London . TAey cftljf it (Ae 
Army and NaPy^* because (Ac Ar^f 
funs are pipes and cisarettex, soL 
diets and suHors ore eiffareites anJ 
matches. Mr. Landon is sAaurir 
above with army, air and ffeet tinifs 
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Tiny Reeds Rival Giant Carillon’s Bell Music 






//oui cariU^n is used with orgraJ'i amplifisr antf 

fiublic-ttddrtSi diVuf ktyboard 



Better weather forecasting with the aid 
of a ring of robot weather outposts in 
Alaska and northwestern Canada is in 



Bell notes that rival the tones of a caril- 
lon of twenty-six giant bells are produced 
by little hammers tapping slender metal 
reeds, the entire system being housed in a 
cabinet no larger than the ordinary home 
radio console. Operating a two-octave 
keyboard produces the music of dancing 
electrons induced in magnetic coils by the 
vibrating reeds, whence they are amplified 
in radio tubes and conducted to a loud- 
speaker, The electronic tones may be con- 
trolled in volume and their music aimed in 
any direction. Another instrument, a five- 
note Westminster chime, may be operated 
from a clock to peal at fifteen -minute in- 
tervals. Both systems, developed Jby^C A 
iVtamifacturing company, are designed for 
use in churches, schools and parks. 

Tool Loosens^^Trozen^^ Nut 
Few Hammer Blows 



N 












s'thal are “frozen’’ or are located 
where it is impossible to get leverage 
a wrench, can be loosened easily with a 
hammer blow's on a starter now 
market. Made of 
t o u g h f o r g e d, 
heat-treated and 
tempered vanadi- 
um steels the 
starter has a pro- 
jecting liig with 
broad face to form 
a solid foundation 
for a punch s being 
reversible for 
tightening nuts in 
hard-to-reach 

places. The set of fourteen stiu'ters fits alli;^ 
sizes of standard hexagonal mits measur-^ 
ing from three-eighths to one and one-^^ 
quarter inches on the flat. Each starter has 
twelve angled recesses, so it is shifted only 
a short distance from one recess to the next 
as hammering progresses, 

V i G ^ iV' 

Small Robot Weather Observer 
to Aid in Forecasts 










prospectn A tiny automatif 
ic weather observer and 
radio transmitter which 
works for six months 
without attention has just 
been developed. It is de- 
signed for the measure- 
ment and radio transmis- 
sion of figures on hourly 
air pressure, temperature, 
humidity, wind direction 
and velocity and sunshine 
data. The goal of imme- 
diate research is the spot- 
ting of the robot in isolat- 
ed locations in the Far 
North w^here much of the 
nation^s w'eather origi- 
nates. Thus, with the 
robot weathermen prop- 
erly placed, there is no 
reason why the world 
pattern of weather could 
not be learned hourly. In 
actual operations over 
oceans, the robot appa- 
ratus could be serviced by 
w-eathei^ ships comparable 
to lighthouse tenders* 
On land, routine visits 
would be worke<^ out 
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Roots Are*^' 
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Skater Towed by Motorcycle 
in the Latest Sports Thriller 



troted A Ji pec iat track mukes tkv sport safer 

Roller skatejoring is the latest sports thriller* The skaters 
w-ear special skates with rubber w'heels* Towed by motor- 
cycleSj they attain speeds up to thirty-five miles per hour 
on smoothly surfaced tracks specially built for the puiposc* 
The sport w'as inspired by skijoring* 

m Deep Sewers by Spinning Steel Rod 

Little tree roots that 
creep through cracks into 
sewers often grow to large 
size and seriously ob- 
struct the passage. To 
chop them off, a cutter 
mounted at the end of a 
long steel rod is lowered 
through the manhole and 
unreeled. The apparatus 
is carried on a rubber- 
tired cart. 
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‘Pishing Tod" used bjf uMirkmart attfifng for tree mpts u/hiefi have trtpt 
infd sBiuer^ Sharp cutting tapi tarrwd by craitfa ^ci^ere t/ic growths 
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([Names and addresses of 
manufacturers and deal- 
ers in articles described 
in this magazine wdll be 
furnished by our Bureau 
of Information upon re- 
quest accompanied by 
stamped, self-addressed 
envelope. 
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MOVIES 

ITS bombs, airplanes, bat- 
lleships, field artillery and 
other fighting equipment, America 
is about to add motion pictures. 
The Signal Corps of the U. S. 
Army plans, in substance, visual 
instruction of troops via the movie 
method. In addition to familiar- 
izing rookies with the method of 
reading military maps it gives 
them a definite visualization of the 
objective they are working to- 
w’ard in any maneuvers programs 
in which they participate. 

In other words the fledgling 
soldier who now learns elemen- 
tary military movements under 
the personal supervision of a 
hard-boiled sergeant soon, will be 
permitted to see those movements 
executed with raachinelike pre- 
cision on the screen to the accom- 
paniment of staccato barks from 
commanding officers* Likewise 
budding artillerymen will be able 
to view batteries of artillery guns 
in action, the positions and tech- 

fAoofinf icenr sAvwrnf Adu) infantry cfo 
ftnds itsetf uiith machina gant agaititi 
low-ffying plantm (top}. Filming military 
movements / center} ajiJ thi haildi/lg pf 
bridge f battam}. Fledgling seldiere at* 
fhown Him* lihe tbi* tq aid fq training 



8S8 





niques of gun crews and other 
important details. 

The Signal Corps, after almost 
Uventy years of cxpcrimentalion^ 
is ready to do a complete job on 
this method of training soldier 
personnel, so tliat in case of 
enieigency this couiitry would 
have a complete program of 
thousands of training films ready 
for instructing in every depart- 

iCo-ntinued to iiAg'e ]4lA> 

Topj, ££‘enf /rha /ftfS fs ^ashtd cn screen 
to fhpu) rOoUi^ pitaC hauf to handle pl^na 
tn farmalion. Circle^ ready fa 
off at Wright field. Bottom, proper 
bayonet proaedurr is taught young sol- 
diers more easily by Piovie method 
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Exhaust Fan on Window 
jCook the Entire ^ouse 



watCTj are taken npgiy the“]^nt roots otid 
concentrated in the leaves. Tw o Swedish 
scientists have reduced thisl^ant Tnatcrial 
to ash and subjected it to examination un- 
jder a carbon arc, breaking up the light 
with a spectrograph and recording it as 
lines on a photographic plate* An abun- 
dance .of any given element in the ash is 
indicated by strong and pronounced lines 
characteristic of that element. The method 
should prove valuable in the search for 
metals like nickel and molybdenum. Hav-^ 
ing established presence of a mineral in the 
plants geologists endeavor to trace to its 
source the water that brought the telltale 
1 elements to the trees* 



races olminera! 

f i0()^- 



If you live in a rented house unequipped 
with an attic ventilator, you can fit the^^ 
place with an exhaust fan which involves 
no alteration to the house and remain^g^ 
completely portable* The Ian is mountec^T 
outside a window% by supporting it on anV 
outside structure or wall bracket. A can-'^ 
vas duet connects the fan with the window."^ 
When window's are opened and the fan 
turned on. enough air is drawn out of th^^ 
house to make a complete change in every” 
room per minute* The breeze created om 
the lawm has enough force to keep awayfj 
mosquitoes and other flying pests. ^ \ 



plants May Help Prospectors'^ 
Find Elusive Minerals 

Leaves and young twdgs of deep-rooted 
plants have been found to contain evidence 



of the presence of mineral w'calth. 
Stages in the groui^, dissolved 



in 



Sub- 

soil 



Scimntist hoidint glatt tvbd of fiznirneA£«nf 
ir\ which sunshine may lie trapped 
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“frozen” sunshine. Feebly 
the tube began to glow^ 
then in a few moments it 
was giving off a brilliant 
illumination in a dark- 
ened hall as the solar en- 
ergy was released after 
nearly twenty-four hours 
imprisonmenL In absorb- 
ing light energy, scientists 
believe the luminescent 
powder undergoes a tem- 
porary change in physical 
structure. The theory is 
that the outermost orbits 
of electrons, which make 
up the molecules and 
atoms of the povrder, are 
distorted or literally 
moved from one energy 
level to another when ex- 
cited by impinging light, 
thus imprisoning some of 
the light. In that position 
the powder is frozen at 
some 300 degrees below 
zero in the liquid air. 
Warming the po\vder in. 
water causes the elec- 
trons to return to noi'mal 
position and give out the 
light energy they held- 
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Small Air Tank StippUes Diver 
under'^^aier^hirty Minutes 



Tu?o c?rruU' of atr tank uthtcfi per/n'ts dfvtr to rrrFtff'iVi linger for fong 

periods^ Lc/f^ ready to drve. Right, on bottom of poof 



Sufficient air for twonty-five to thirty minutes Ls supplied 
by a small tank designed for undenvater svrimming. It is 
made of a compressed-air cylinder, some valves and part of 
an inner tube* The tank may be refilled at any auto service 
station. Air is admitted to the inner tube by a control wheel 
at the top of the cylinder. From the inner tube the air 
taken into the mouth through a valve* 
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Restaurant Built of 10,000 Shells Advertises Sea Foods 








4pprti|!hf-jcT(« exterior for this 
oonsfsts of 

f ^ 

k .f 



tn kos 






Ten thousand sea shells form the walls 
of a Los Angeles restaurant which special- 
izes in sea foods. Placed with the concave 
side out* the beautiful abalone shells make 
attractive exterior and call attention to 
soa-food menu, 
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spray for Reddening Apples 
to Speed Up Sales 



coming to market in the 
probably will be reddened by a new 
spray* It will be a natural 
>not a makeup job. The natural red 
, of apples is due to a pigment known 
klaein and the new chemical stimulates the'^ 
formation of the pigment. It not only iii’ » 
tens! ties the color of naturally red apples , 3 
V- but induces a slight blush on yellow apT j 
pies, thus making them more attractive* 
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Roderick M* Grant 



V^OU seldom hear* of heroes in 
* tile coast guard, Not that 
there aren*t plenty — the service is 
full of them, But heroism is ev- 
eryday, bread-and-butter stuff m 
this lifesaving business. 

When you sign up for the coast 
guard you contemplate a pleasant 
summer at the seaside, lots of 
swimming and boating and a dash 
of adventure when a rescue is 
necessary. Well, you get that, but 
you also get your wfeekly stint of 
swabbing down the station, dreary 
hours of flag communications drill 
and rowing practice and such tire- 



nr Ilf .lit] Hij rjtf i irf 5f t ss ^ ' 
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Cofllf guardsman drifting an approved methpd of rightitig a 
boat after it har S**n vps*t {see strip al teft}^ Rightt 

biT4>', with which the coast guard has effected many 
rescues^ This method is espeeiatty useful in transferring JTifn 

frtm a groufidtd ship to ahott 



some events as lesusdtation and 
f r ostbl te t r a in i n g — with maybe 
some frostbites of your own — and 
infantry drill, 
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^ COAST GUARD 




Thoiisiinds of lives are saved 
every year by cojist guardsnaen at 
the many stations that outline the 
lakes and seashores. Not one of 
those men would admit anything 
heroic about his work^ least of all 
Chief Boatswain Joiin. O. Ander- 
son, who has just gone ashore after 
thirty-nine years in the service* 
Most of that time he w^as chief of 
the “Old Chicago’" station. 

On the night that John Ander- 
son became a hero a sixty -mile 
gale was blowing on Lake Supe- 
rior. The mercury cringed at the 
oightoen “degree mark and spray 
froze on the nose of the little 
steamer “H. E. Runnels" as it 
poked its prow out of the harbor 
of Grand Marais, Mich., at 2:30 
a*m* on an early November morn- 
ing. Eight miles out the ship ran 
into a blinding blizzard. The cap- 



7*0^, c<rosi ^uard rescue beat refurritn^ from search 
ioT fishermen in (c# fields on Great Gahtt, Bot-- 
tom, breeches buoy drill, afith the guardsmen 
hoisting share praps fe- tighten the line 








Sttamthii 
stranft€fl o/ 



"Com Boy* 
C fjiifv rn ia 



coast ftop)f Creu/ of (Arr- 
ty-five uTaa rascued by 
na t 4 « of breeches buoy 

and i tf eboats. C^nttrf 
shooting a finE- to stranded 
ship^ Right, lioitum* coast 
guard beach patraiman 




tain wheeled around to regain the safety of the harbor and wait out the 
storm. Feelirtg her way in the blackness the '^Runnels’’ misiied the har- 
bor entrance^ then backed five miles out into the lake and tried again. 
As she fought toward port a second time the steering gear gave way^ 
and with an emergency gear rigged up of block and tackle for hand steer - 
ingt the ship plow'cd shorcw'ardt once more missed the entrance and 
w^ent hard, aground a half mile off shore. 

Coast guards had sighted the steamer a half hour before she struck. 
Tlie chief of the Grand Marais station W'as absent on leave but luck had 
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brought to port that day Keeper John An- 
derson* on leave from the Chicago station- 
Anderson took command of the rescue* 
The beach gun was set up* and one well- 
aimed shot sent a whip line over the bow- 
sprit of the “Runnels.?^ The sailors made it 
fast, and the guardsmen prepared to send 
the breeches buoy out — but water swiftly 
froze on the pulley and fouled it. Rescue 
by breeches buoy was abandoned* 

No one but a coast guardsman would 
have ventured into the sui^ that w’as 
pounding the beach, but there were seven- 
teen men out there waiting for help. Lash- 
ing the forward end of the boat to the line 
stretching to the WTeck* Anderson and his 
crew shoved the surf boat into the tw'cnty- 
foot waves. Halfway out the lashing gave 
way* and the men tried the oars* Blades 
were as useless as matches in this blo^^^ 
They made fast to the line again* bow and 
' Stern, and slowly hauled themselves by 
band to the steamer. One by one, four 
men slid down the line into the surf boat 
Turning their backs on the biting gale 
the guardsmen pulled for the beach. Sud- 
denly a tow'Cring wave swept over the 
small boat, washed Overboard every man. 
Fortunately all wore life belts* and all 
managed to make shore. But three of the 
crew were through for that day. Wrapped 
in blankets* they were cared for at the 
' station while the rescue went on, 

- Back to the wreck went Anderson and 
crew three more times* bringing six men 
ashore, then five* finally shoving off for the 
last trip to rescue the master and chief 
engineer of the “Runnels.” By now only 
Anderson and Mate Christoff son of the 
Qi'and Marais post were fit for the final 
trip, and four fishermen volunteered to 
help- They took off the captain, then it was 
the chief engineer's turn. He was a big 
hulk of a seaman weighing 315 pounds. 
Twice Anderson was s^vept overboard in 
trying to rescue him, and it was ten long 
minutes before he pulled the big fellow 
aboard with a boathook — ten minutes of 
paralyzing struggle in and out of a plung- 
ing lifeboat that might at any minute cap- 
size or crash against the steamer. 

Just as the surf boat rode a breaker high 
up on the beach and spilled out eight ex- 
hausted men* almost solid blocks of ice* a 
tremendous wave split the “Runnels” 

(Continued fo ItSA) 




Portable Metal Fire Escape 
Ancho ' * TTT. 1 



CiimhirtS nJdwn /i'am decomZ-stor^ ufintiout an 
firB tsBape Chai is anchar^d Quickly ta any sill 



In case of fire or other emergency a fold- 
ing metal ladder will convert any window 
into a point for escape to safety. An an- 
chor at the top holds it to the window sill, 
and its load capacity is 1*800 pounds. 
Strung on a chain in the fashion of a rope 
ladder* metal treads four by nine and one- - 
half inches assure a positive level footing* ^ 
A sixteen-foot ladder is available for two- 
story buildings, and there is a twenty- y 
four- foot one for three stories. - 



CAn Arizona copper mine has been air 
conditioned to a depth 4y000 feet* 









To prevent snagging on logs and weeds 
a Wisconsin man has invented a sliding 
safety catch that guards the point of the 
fishhook untH the hsh takes the bait. The 



@ PTM!i CombiT ic 

rn tanh carried on ^ardai^T^X ' 

ouf noxi^u rn pip^near jfround 



Wi^d^iUing chemica^ are spr^d over 
lawns evenly by a hand-operated appa 
ratus consisting of a long pipe equipped 
with three nozzles that extend close to the 
^-ground. A supply of poison is carried in 
the tank on the gardener's back, 



lliree Fkce Shields in One Unit 
Are Interchangeable 

Three dilferent types of industrial face 
shields, each for a special t>pe of work, arc 
jnterchang cable in one unit which is now 



\{ 

k' ih 



fa^ shiefda to emt different types pf Work qrd 
mfercAaiti'qjif «Ji a jiirffife for ujor^mqit 



Drawings fhaur how the guard sirer point of fishhook 
is utiihdrown by /erA after fish swallows bait 

tiny f unnel“shaped guard rests over the 
point. When the fisherman feels a lug on 
the line and is ready to “set” the hook a 
simple jerk releases the guard and the 
fishhook opens and makes the catch. 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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on the market. A screen is used for bab-* 
hitting and protection from heat, while a 
clear Plastacele window is sufficient for 
spot, flash and gun weldingj buffing, pol- 
ishing, \virc brushing and similar opera-* 
tions, These two guards afford all-around 
vision. To have complete protection for 
acetylene welding, burning and scarfing, 
the Workman uses a fiber mask with a 
buik-in window'* Any of the^e shields can 
be buttoned on the headband quickly. Ab- 
sorbent leather sweatbands, with wool- felt 
backing, keep perspiration out of the eyes, 

i ^// 

Fishhook with a Safety Catch 
Is Set by Jerking Line 



with Three Nozzles 
Is Carried on Back 

. >,rr, \ _ 







OUR Christmas cards will be different 
and outstanding from the general I'vm 
of paper cards if you use thin 
imported woods available at craftsmen^s 
supply houses. The cost of veneer for this 
purpose is not high — probably not any 
more than you would normally 
spend for a good grade of paper 
cards. The fact that they are 
made entirely in your hobby 
shop adds to their personal 
character. 

If you have a scroll saw, it^s 
an easy matter to stack a num- 
ber of pieces of veneer in a pad 
and make the same cutout on 
all the pieces as in Fig, 1. Tlie 
design is traced on the top one. 

After cutting out the pieces, 



Thin veneer in rare stock 
lends itself to dverlays, 
cutouts^ or it can be carved 



they are glued to a 
solid backing of 
contrasting veneer, 
Or, you can saw out 
letters for words to 
be glued to veneer 
cards, A number of 
duplicate letters can 
be cut out from sol- 
id stock either on a 
scroll or band saw. 
See Fig. 2, When 
cutting duplicate 
pieces in this way^ the 
stock is held together se- 
curely by means of pins 
driven through the stock, 
preferably in the waste 
portion, or the pieces are 
rubber-cemented togeth- 
er. The latter method 
permits you to pull the 
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sawed pieces apart easily, after which the 
cement is rubbed off. 

A third type of card is one on which the 
wording is carved. Of course, each card is 
done separately and the whole job will 
take more time than the production meth- 
ods already suggested. If you have a mo- 
torized hand grinder, light carving of let- 
ters does not involve much more work or 



skill than writing, as you can see from 
Fig. 4. On carved work, beautiful effects 
can be obtained by means of side shading, 
Fig, 3, with a small paint -spray gun. 
Besides the few suggestions given, these 
methods of making Christmas cards offer 
unlimited possibilities in obtaining varied 
effects, dependent entirely on the ingenuity 
and skill of the designer* 



Inexpensive Buffing and Polishing Wheels Made of Pafjer 



If a bulFing or polishing wheel is not 
available all you need to make one is a 
couple of old pulp magazines. Remove the 
covers and draw a circle of the desired size 
on an outside sheet* Use tin shears to 
rough out the wheel, cutting fairly close to 
the line. Then clamp it between a couple of 
boards and drill the shaft hole. Put the 
assembly on the shaft, using mucilage be- 
tween the sheets near the core to keep 
them together. Then start the motor and 
turn the circle to size with a chisel* For a 
permanent wheel, put the sheets on a hol- 
low metal mandrel that will slip over the 
buffer shaft. Thread the outer surface for 
nuts to clamp the paper in place. 



CYou can slice fresh bread easily with a 
sharp knife that has been heated. 






LINOLEUM 






■^UNOLEUM 
MOLOltslO . 



plywood 
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Linoleum Inlays 

make a fkai^A 'i ^ hteadbcard^- 



Colo ITU I breadboards of 1 in oleum with contrasting 
linoleum inlays are useful and decorative additions to 
modern kitchens* They are easy to make and various 
colors of linoleum available permit unlimited combi’ 
nations* Besides the inlay designs given here, you can 
find any number of suggestions for inlays from the 
pages of catalogues and magaidnes, or you can pur- 
chase suitable inlays from stores that sell linoleum. 
The boards consist of plywood with linoleum cement^ 
ed to both sides, the edges of the boards being bound 
with linoleum strips cemented and bradded in place. 



INLAY 
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Sandpaper Clip Helps to Hold 
JBalsa Wood While Cutting 




Difficulty of holding thin ^trlp^ of balsa 
wood on a board or table for cutting along 
pattern lines^ led one man to devise a sim- 
ple vise for the purpose. This consists of a 
folded piece of sandpaper^ which Ls at- 
tached to the board with thumbtacks- The 
balsa is slipped between the abrasive sur- 
faces, and the pressure of a hnger holds it 
firmly while the blade is being operated to 
do the cutting. 



Swing Spout Dispenses Liquids 
in Large Cans 

When filling small containers from large 
cans of honey^ molasses, heavy oils or oth- 
er thick liquids, lifting may be avoided by 
attaching a swinging spout to the screw 




cap of the large can and placing the can 
on a flat surface. A hole should be cut in 
the top of the screw cap and a tin spout, 
2 In. in diameter, soldered over the hole so 
that when the spout is In an upright posi“ 
tion the hd will be screwed on tightly. A 
cap, to keep out dust, or other foreign 
matter, is slipped into a raised strip sol- 
dered to the side of the can. To fill a con- 
tainer the spout is lowered until the liquid 
runs out. — ^Benj* Nielsen, Aurora, Nebr, 



Sanding Bow for Curved W ork 

A bow to take a strip of abrasive cloth 
will facilitate sanding irregular-shaped 
work. The bow consists of a length of thin 
flat iron bent to a wide U -shape, with short 
pieces of iron bolted to each end to clamp 
the ends of the abrasive cloth. In use, the 
cloth Ls held against the object to be sand- 




ed and it is pressed into the low spots with 
the fingers, as shown in the lower photo. 
Sanding is accomplished, of course, by 
pulling the bow hack and forth. If desired, 
a wood handle can be attached to the bow 
with small bolts. 

— Merle Terrill, Portland, Ore. 



C Before washing porcelain tubs and sinks, 
wipe them with a cloth dampened with 
kerosene, which will cut the dirt and 
grease and reduce the amount of scouring 
necessary to clean them. 





w&&< 



IT’S just like pouring 
cofTee to dispense 
soap chips and beads 
from these containers. 
The one with a spout is 
for soap beads, while the 
other with a pivoted lid, 
which is opened like an 
old-time syrup pitcher, 
has a larger opening for 
chips. Both containers 
are made of ^4 -in. ply- 
wood, and are assembled 
with small brads. The 
holder for salt and pep- 
per shakers at the bot- 
tom of the page has a 
teapot motif to carry out 
the kitchenware idea. 






LINES MADt 
WITH &LACK 

drawing FNK 



NAILED INTO 
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^QUARpi^rA- 



NAILED 



KITCHENWARE 
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Stains Applied to Wood Turning 
with Shoe-PoHsh Dauber 



to the tailstock to avoid sucK damage. The 
detail gives the dimensions, some of which 
are omitted because these vary with the 
siie and type of lathe, A hole is drilled in 
the center of the wiper^ and the tailstock 
base is drilled and tapped to receive a 
clamp screw. This permits the wiper to be 
removed by loosening this one screw, 

"Burl Knutson, Bismarck, N, D, 



Slotted Washer Opens Tubes 
of Ink or Paint 



Printers and 
painters who use 
inks or paints in 
collapsible tubes 
will find a slotted 
washer handy for 
removing the 
screw caps. After 
slotting the wash- 
er, bevel the se\^- 
cred ends to sharp edges so they wdll tend 
to bite into the cap when pressed over it. 



Repairing Crack in Stove 

Cleaning a crack 
in a stove fire pot 
so cement will 
bond to it to form 
a good repair is 
simplified by drill- 
ing holes through 
the pot at the crack 
as indicated. 
Bright metal is 
exposed inside the holes so the cement 
makes a good bond. Holes at each end of 
the crack tend to prevent fuiiiher damage. 



STMTJ IN 

^HOE-POLlSn 
BOTlL£ 



A shoe-polish bottle fitted with a dauber 
provides a handy receptacle for wood 
stains. I find the bottle more convenient 
than the original stain can, as the appli- 
cator is always at hand and there is no loss 
of time in cleaning or caring for a brush. 

— G. E. Hendrickson, Argyle, Wis, 



Wiper Cleans Ways on Lathe 

After having a chip of tool steel work 
under the tailstock of my home-workshop 
lathe and scratch the way, I added a wiper 



BENT 
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Clothespin Holds Paint Paddle 



To keep a paint cu^Ti-fESPiN 
paddle in the pail 
from interfering 
with the brush, a 
painter uses a 
clothespin clip as 
shown. One side 
of the bail is re- 
moved and insert- 
ed through the pin so that it rests horizon- 
tally on the edge of the pail. 




FRIENDLY HEARTH 





pth new living toomlx 



Portable fireplace in. bone white 
has recessed shelf for books and 
bric'-a-brac, and can be moved to 
any wall space for varied effects 

By WAYNE C. LECKEY 

J^ESIGNED to harmonize with the fur- 
nishings of most rooms^ this fireplace 
and mantel combination provides space for 
a radio, books and decorative knickknacks 
in the small home or apartment. It's easily 
moved when you want to reanange the 
furnishings. Soft wood, such as white pine 
used together with fir plywood is suitable 
for constructing the fireplace as the finish 
is to be enamel. Referring to Fig. 1^ shape 
two blocks which make up the comers of 
the frame* This is done on a circular saw 
with the table tilted to 45* as in Fig. 3, 
Fig. 2 gives the successive steps. A com- 
pass set to a 4 -in, radius is used to scribe 
a guide Une on each end of the piece.s* al- 
though planing the pieces round Ls not 
done until after they have been glued in 
place. The two corner pieces are now 
joined wdth a cross-rail doweled and glued 
2 in. up from the lower end, A couple of 
clamping blocks to hook over the comers 
will enable you to draw the joints up 
squarely with a bar clanip. the glue 



is dryings tlie plyw^ood sides of the frame 
can. be cut. One edge is rabbeted to fit 
snugly in the corresponding groove in tho 
comer piece, Fig. 1, Here, as before, each, 
side must be cut as a right or left-hand 
membei-. A portion of the rabbeted edge 
is removed flush with the shoulder and 
sanded smootli. If the fireplace is to fit 
closely against the wall, make a pattern of 
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p^ywooi? TOP 



R£Aft &U5CK- 



ci^Qss r;^il 



XI STR^P ADDED 



BOOK SHtLP^PLYWCKJD 
COH&7 RUCTION 



OVER LAPS 



the baseboard by forming a length of wire sol- 
der over it as shown in Fig* 12* After sawing 
the sides to fit over the baseboard. Fig, 8, they 
can be glned to the comers. Cross-rails are 
nailed and glue- blocked across the back at the 
top and the bottom. The comers now can be 
rounded by first planing down by hand to the 
guide lines and then sanding smooth. 

The curved front piece of the mantel is cut 
in the manner previously described and is fully 
dimensioned in Fig, 4, To this, a top board of 
plywood is rabbeted and glued as before* using 
several clamps and blocks to pull up the joint, 
While this is drying, the V»-in. plywood panel 
which co%'^ers the front can be cut to size as in 
Figs. 5 and 11, The lop edge is rabbeted to fit 



COUHtfl GtUE BLOCK 
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snugly. The opening for the bookshelf can 
be cut on a bench saw by bringing the 
work down gradually over the rotating 
blade. Th is is then glued and bradded in 
place, allowing it to over -lap the corners 
% in. When this has been done, the top 
unit, previously damped, is glued to the 
extending rabbet of the front. A scrap 
block glued to the center of the rear cross- 
rail supports the top at the back. The cor- 
ner is then formed round as before. 

Made to fit flush with the edges, a box- 
bke framework, Fig. 7^ is glued and brad- 
ded to the opening to form the bookshelf. 
The assembly is now turned up-side-down 
and, using a ratchet brace, four ^-in, holes 
are bored in the lower end as shown in 
Fig. 6. What appears to be a solid shaped 
block at the top corners is simply four 
pieces glued together in layer fashion as in 



Fig. 9, These ate 
cut separately to 
size and the out- 
er edges cham- 
fer e d, Short 
dowels passing 
through the 
pieces will pre- 
vent them shift- 
ing when gluing 
together, Fig. 10, 
Prior to gluing 
the assembled 
block in place at 
the corner^ a nar- 
row strip first 
should be glued 
to the under edge of the top, Fig. 9. With this 
in place, glue cleats are then used to hold the 
corners in place. 

To complete the lower assembly of the fire- 
place, two uprights, which form the opening of 
the fire pit, are cut as shown in Fig. 13. The 
recessed portion of these can be formed either 
by cutting across the grain with a dado sa’w or 
by shimming up each end with thin pieces of 
wood. The object of the slight recess is to per- 
mit the cloth material to pass between and be- 
hind the base to allow tacking from the rear. 
The uprights are glued and screwed from the 
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hack in the position shown and are joined 
at the bottom with angle cut pieces which 
in turn are nailed to the back cross-rath 
Fig, 15. 

To form the shaped, built-up cornei'Sr 
Fig. 18, first make a cardboard templet by 
enlarging the pattern given in Fig. 17. 
Sach right and left-hand corner block re- 
quires eight pieces cut to this shape from 
^-in. pine, the outer edges being cham- 
fered, The disk which is to be at the top 
of the stack should be cut as detailed in 
Fig. 17. These parts are then glued and 
nailed together. When dry, a shoulder is 
formed on each block by cutting back the 
comers at 45 degrees, A groove to lake the 
tenon on the side piece is run in one shoul- 
der cut while the other is bored to receive 
two short dowels in the base member. 
Using the templet previously made as a 
guide, bore the holes in the top of the 
blocks at a slight inward angle. The blocks 
noiv can be glued at their respective eor- 
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ners, inserting the %-in. dowels at the 
same time. 

To fit the upholstery cloth which forms 
a grille behind which a speaker baffle may 
be placed j first work the material in the 
recess at both top and bottom and bring 
around the rabbet cut as shown in Fig, 14. 
Over this, the side panels which line the 
interior of the opening are placed and 
bradded to the rabbet cut, neatly conceal- 
ing the raw edge o£ the materia L From 
then on it is merely a matter of 
stretching tlie cloth around behind 
the dowels, making it curve at the 
corner by inserting a cardboard form 
as shown in Fig. 19. This extends the 
full height of the opening and is held 
securely by nailing into the corner 
blocks. Finishing bone white, Fig. 16, 
completes the fireplace. Apply two or 
three coats as required, allowing the 
enamel to drv well between coats. 





Clippings Pasted This Way 

The "scrap'^ appearance of a scrapbook 
can be eliminated by doing away with 
puckered edges where the paste has shrunk 
the clipping, and the print from the other 
side of the paper has “bled" through. In- 
stead of using a mucilage dauber or paste 
brush for the job, get a roil of brown 
gummed paper. Place the clipping in po- 
sition on the page. Hold it firmly with the 
left hand, using the first and third fingers. 
Then, with the right hand, moisten a piece 



Assure a Neater Scrapbook 

of the gummed paper and slide it under-* 
neath the edge of the clipping with the 
sticky side upward, Apply a little pres- 
sure with the second finger of the left hand 
on the clipping over the gummed paper and 
at the same time withdraw the latter so 
that some of the adhesive will be trans- 
ferred to the underside of the clipping. 
Then press the clipping firmly in place, for 
which purpose the back of a spoon will be 
found useful. 
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Turning Chisel for Tough Jobs 
Has Tip of High-Speed Steel 



easily forced mto the bottle cork and holds 
the dropper where it will not be over- 
looked or broken. If not too large, the pin 
will not interfere in any way with the suc- 
tion of the bulb. 



Cleaning Internal Threads 

Dirt and grit 
that collect in in- 
ternal threads, 
especially those of 
a nut^ can be re- 
moved easily with 
a piece of steel 
wire pointed at the 
ends and bent as 
indicated. In use, 
compress the wire ends and *"^screw’" them 
into the nut to be cleaned, 

— Ivan J. Stretten, Detroit, Mich, 



Mail Boxes Hidden in Columns 
Flanking Porch Steps 

One city home owner embedded two 
rural mail boxes in stone columns that 
flanked his porch steps* The large boxes 
provided ample storage space for mail and 
were well hidden from view. If desired* 
one box can be used for incoming mail and 
the other for outgoing mail. Or* magazines 
and newspapers can be put in one and 
first-class matter can be pat in the other* 



A wood-tuining chisel that will hold an 
edge under such adverse conditions as 
overheating or the striking of a hidden nail 
can be made by fastening a piece of high- 
speed steel in the end of a soft -steel bar or 
rod* A short metal-turning lathe bit pro- 
vides a good cutting tip* The rod or bar Is 
drilled in the end to take the tip* which is 
soldered o)' brazed in place* Fitting a suit- 
able handle to the chisel completes the job. 

— Walter E. Burton, Akron* Ohio* 



Pin Keeps Medicine Dropper 
Handy on Bottle 

To have a medi'- 
cine dropper 
handy at all times, 
bend a common 
pin as shown and 
slip it over the 
glass tube of the 
di'opper* under the 
rubber bulb. The 
projecting point is 
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Colorful Cigarette Tray of Metal and Plastic 



BA5E. 



METAL E^REW 
THROUGH BASE 

and cyunoer 

Kerens a snappy little cifaiette tray in 
which brightly colored plastics are con- 
trasted with aluminum rubbed to a satin 
finish. Three pieces of plastic are used; a 
flat piece for a base, a large ring sawed 



from the end of a lube and a small 
disk cut from the end of a rod^. The alumi- 
num is a SVaHin disk rubbed to a satin fin- 
ish with fine steel wool, bent to the shape 
sho^A^l and then coated with clear lacquer. 
In assembling Uie parts, use two screws, 
which are tapped into the lower side of the 
ring, and into the lower side of the plastic 
disk. The bottom screw is also driven into 
a hole tapped in the aluminum disk, 

— H. R. Wallin, New York, 



QED PLASTIC 
ROD 



YELLOW 
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Camera and Flash Mechanism Held on Tripod by Bracket 



When using a small camera that has but 
one tripod-screw socket in the base, with 
a speed- flash device incorporating a small 
battery case, synchronizer and reflector, 
this sheet -metal bracket enables you to 
attach the assembly to a tripod. The brack- 
et is slipped over the tripod screw under 
the camera, and the flash mechanism is at- 
tached to the other end of the bracket. 
Thus, the entire assembly is tilted with the 
camera as one unit,— B. M. Ikert, Chicago, 



CH dirt becomes ground into a waited 
floor, rub the spots with a cloth moistened 
with gasoline or turpentine until the w'ax 
coating is removed. Then wash the floor 
with alcohol and w'ax it to restore the pol- 
ish. If the varnish is removed, apply white 
shellac before waxing again. 
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Your sm^hirtg artJ fending supplies am fit hand on this cabinet f 
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Clothesline Stretched and Held 
by Tent-Rope Tightener 




To simplify stretching and fastening a 
rope clothesline, bore two holes through 
the ends of a 6-in* length of broomstick 
and slip the rope through these in the 
same manner as a tent-rope tightener. The 
loop thus formed in the rope may be 
slipped over the line hook m the support 
of the post and the tightener pulled along 
the rope to give it the proper tension. 
Striking the stick where the line passes 
through it will release it easily* 



Friction-Drive Speed Reducer 
Handles Light Work 

All you need for this speed reducer is a 
couple of Jack shafts with bearings, two 
step pulleys and belt, a sanding disk and 
an 8 -in. V -pulley. The parts are assem- 
bled as indicated and will give speeds 
ranging from 250 to 5,000 r.p.m. The V- 
pulley is lagged with a baby-carriage tire 
to provide a friction surface again*st the 
sanding disk. The motor base should have 
slots for the anchoring bolts so that Jt can 




be moved at right angles to the sanding 
disk to get the desired speeds. Care must 
be taken in assembling the reducer as any 
misalinement will cause excessive vibra- 
tion, — C, F, Travis, Verdun, Quebec, Can, 

Magnifying Glass on Pencil 
Always at Hand 

When small 
pilnt in a ’phone 
directory or other 
book that you con- 
sult often and 
make notes from is 
difficult for you to 
read, use this 
magnifying glass* 

It is a very small 
one, which is sol- 
dered to a piece of 
tubing of a size to sEp over the end of the 
pencil used in Jotting down the notes. 



Screw Eye Removes Bottle Caps 

If you are on a 
picnic and have 
forgotten a bottle- 
cap remover, one 
can be improvised 
from a screws eye* 
Usually a screw 
eye can be found 
in some of the car 
tool kits. Open the eye as indicated and 
drive the screw into a board, If a hie or 
stone is available, bevel the end of the eye 
so it will slip under the edge of the cap. 

Duplicating Irregular Line 
from Layout Board 

When there is an 
odd-shaped line 
on a layout board 
that must be du- 
plicated the job 
can be simplified 
by using small 
brads* These are placed with their heads 
on the line to be duplicated as shown, 
Then the work to which the line is to he 
transferred is pressed down firmly on the 
brad heads* This w-ill transfer the line 
accurately. — Ed Isakson, Oakland, Calif. 
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Deflector on Photo Lamp Gives Indirect Light 
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photofiood lamp reflectors that measure 10 
in. or more in diameter. On reflectors 
smaller than this, there is not enough sur- 
face area to reflect the light properly. 

— Arthur Trauffer, Davenport, la. 



You can have a photo lamp that 
gives soft, indirect light by using this 
inexpensive slip-on deflector on your 
regular photoftood lamp. The de- 
flector is nothing more than the bowl 
part of a ten - cent aluminum dipper, 
which is fitted to a clip of the type used in 
fastening a small lampshade to a bulb. The 
dipper should be about 4 in. in diameter 
and in. deep. Deflectors are most ef- 
fective when used in conjunction with 



Painted Line Aids in Adjusting Height of Lathe Tool Rest 

To save time in setting the tool rest of a 
woodworking lathe at the correct height 
above the centers, I painted a line or band 
on the post of the rest. A glance at the 
space between the lower edge of the line 
and top surface of the post socket casting 
indicates the height of the rest above the 
lathe centers. To paint the line, set the 
rest so that the top is exactly in line with 
the centers and apply the paint, using the 
top of the socket casting as the lower limit 
of the line. — W. C. Wilhite, Carlin vi lie, Ilk 
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Handy Film Holder for Editing 
and Titling Home Movies 




You will find this holder just the thing 
for home movie film when titling or edit- 
ing it. Several 1-in. openings are made in 
a piece of stiff cardboard^ which is then 
bent down around the edges so that when 
it is set in a box it is supported above the 
bottom. For 16-mm film, about “Ko in. of 
the cardboard edge should bo bent down, 
while about 'He in. will do for S-mm film. 
Most any box will serve as a container, al-^ 
though a metal one is preferred as the film 
can then be stored in it. Cigarette tins are 
just the right size for the smaller film. 



"Push Rod^’ Removes Pins 
in Toy-Train Track 

When the connecting pins in the ends of a 
toy-train track become forced into the 
hollow railsj this push rod is handy to i-e- 
move them. It Is a length of small steel 




rod of size to slip into the hollow rail eas- 
ily, One end is formed into a handle. The 
straight portion equals the length of a rail 
less one-half the length of a pin. Then 
when the rod is used to push out a pin it 
will automatically stop when half of the 
pin projects from the rail end. 



Small Nuts Are Locked on Bolts 
by a Drop of Solder 

If you have 
trouble keeping 
nuts tight on a 
child's wagon or 
doll carriage^ just 
draw' them up 
tightly and put a 
little solder on the 
first couple of 
threads above the 
nuts. This will keep them from loosening, 
and the solder can be removed with a 
pointed tool if it is necessary to remove 
the nuts, 



New Brooms from Old Ones 




Old brooms that have worn at an angle 
can be sawed off straight to provide stiff 
brooms for shop use. To do this, set your 
circular saw for a deep cut so that the 
teeth will not push upward on the straws 
as the broom is moved over it. Use a wood 
block to compress the straws as shown in 
the photo. — Philip S. Maingery, Montreal 
West, Quebec, Can. 
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Self Portraits Easily Taken 
ti'ith Aid of a Floor Lamp 
and Smaf{ Mirror 



U 



By J. MODROCH 

^HERE are certain aids and 
^ accessories right in. your 
own home that can be used to 
good advantage in making 
successful self portraits. For 
example^ one of these is a 
common bridge lamp* By 
tilting the shade of the lamp 
you can center it accurately 
on a line with the camera lens, as 
in Fig. 1, by sighting through it. 

The shape and size of most shades 
approximate closely the size and 
general proportions of one^s head. 

It has adequate mass and the de- 
sired roundness on which to play 
the beams of photo lamps for the 
puiTiose of gauging the proper 
lighting. Focusing is made easy 
when the lamp is lighted. Of 
course, it is essential that, before 
removing the lamp and substituting your- 
self, the exact position of the shade with 
relation to markings on floor and along the 
side linos should be noted. Then when you 
take your position as the subject, you will 
have a means of checking accurately on 
assumed pose with the position formerly 
held by the lamp* 

A small mirror, secured to the camera 






ys^E-tJ&HT 

J POS1M& POSiTlOpJ 












916 



POPULAR MECHANICS 





front with a rubber band, as shown in Fig, 
will materially assist in composing the 
picture and setting facial expression. Say 
you are about to make a head-and'-shoul- 
der portrait of yourself. Firsts compose a 
picture of the lamp shade by viewing it on 
the ground-glass, or in the view finder. 
Then adjust the mirror on the camera so 
that the image of the shade will be cen- 
tered in the glass when sighted through 
the shade, as in Fig, 1. Now, after placing 
yourself in the position of the lampt it is 
only a matter of centering your own image 
in the mirror to be assured that the fin- 
ished photo will turn out as you composed 
the "stand-in” picture. 

Releasing the camera shutter once you 
are posed can be done by employing either 
a delayed-action mechanLsm or an exten- 
sion cable release operated with your foot 
as in Fig, 5, While delayed-action mech- 
anisms are built into certain types of shut- 
ters, attachments that do the same job 
may be used with most shutters of stand- 
ard make. It is necessary, however, when 
using delayed action in self-portraiture, to 
assume the pose quickly after setting the 
timer going, since the shutter will be re- 
leased in a few seconds at most. This is 



sometimes a disadvantage 
and can be overcome by 
using an extension cable 
release. The latter are 
regularly sold in lengths 
up to 10 ft. and can be run 
along the floor out of 
camera range to your 
hand or foot as in Figs. 5 
and 6* Practically every 
portrait, including even 
full-figure shots, can be 
composed with a hand or 
foot hidden, free to de- 
press plunger of exten- 
sion cable as in Fig. 7, 
Another method of con- 
trolling exposure requires 
that the pose be assumed 
in a room totally dark ex- 
cept for the faint glow of 
a negative- developing 
safelight, Fig. 3. With the 
camera shutter open, the 
lights are turned on by 
means of a foot or hand- 
operated switch, Fig. 4, 
governing the exposure by the length of 
time the lights are on. This method cannot 
be recommended for poses in which the 
eyes will appear prominent in the finished 
picture. A red safelight can be used if 
camera is loaded with orthocbromatic film, 
but a green light of very low intensity 
must be used with panchromatic film. 



Forehead Writing Gives Fun 
at Your Party 

At your next party when the fun begins 
to slow down, you can pep up the evening 
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by having your guests practice forehead 
writing. Gi ve each one a pencil and a strip 
of paper about 3 in. wide and 6 in. long. 
Then have them hold the paper across 
their foreheads and write their names. The 
result will be mysterious scribbling that 
Usually can be deciphered only by viewing 
the writing with a mirror. When looked at 
in reverse, the person’s name appears quite 
distinctly. 



Improvised Tap for Soft Material 




When a hole has 
to be tapped into 
wood or other soft 
m at G rial for a 
screw with an odd 
thread for which 



there is no tap at 
hand, you can make a tap for the purpose 
from one of the screw^s. The screw is held 
in a vise and flutes are fllcd as shown, be- 
ing sure that the cutting edges are the 
leading edges of the flutes. Underside holes 
must be drilled to start the tap, and the 
end of the latter must be tapered to the 
hole size to facilitate starting, 

— Earl Pagett, Coffey ville, Kan* 



Lice in Chicken House Removed 
with Aid of a Banana Stem 

Owners of a few 
chickens will And 
that banana stems are 
an aid in protecting 
them against lice and 
mites. When the 
stems arc hung 
against the walla and 
roosts, the vermin are 
attracted to them 
from cracks and 
crevices where they 
usually gather. Each 
morning the vermin 
should be removed 
from the banana stem 
and destroyed. 

flAn effective way to prevent cut worms 
from bothering plants in either vegetable 
or flower gardens is to surround each plant 
with a row of ordinary kitchen matches, 
stuck into the ground with the heads down. 




Gate Shielded to Prevent Child 
from Swinging on It 




If you have small children who like to 
swing on a yard gate, stretch chicken wire 
tautly across both sides. This tends to 
prevent them from getting their feet on 
the low'er cross member* If the wire is 
painted the same color as the gate, it will 
be much less noticeable. 



Paraffin Waterproofs Paper Tape 
in Open Dispensers 





Rolls of gummed 
paper tape used in 
open dispensers 
are often ruined 
by having water 
splashed onto the 
sides so that the 
glue sets and will 
not allow the tape 
to be removed. If 
a bar of paraffin is 
rubbed over the 
sides of the rolls, 
the wax will serve 
as a protection against water without af- 
fecting the adhesive surface of the tape. 
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Rubber Bulb Loosetis Thermostat 
in Radiator Air Valve 




Tiring of frequently calling the super- 
intendent of our building to loosen a stuck 
radiator valve, I found that it could be re- 
paired with a rubber bulb such as used for 
sprinkling clothes, I just slipped the mouth 
of the sprinkler over the upper end of the 
valve and repeatedly pressed the bulb» 
This forced air in and out of the valve so 
that it would start working, 

— G. Gunther, Sunnyside, L. T, N, Y, 



Tin-Can **Spider*^ Holds Bok 
in Cement Form 

When a bolt must be set in cement and 
difficulty is experienced in supporting it 
with a crosspiece, cut a tm can to form a 
“spider” as shown, and use it to hold the 




bolt in the position that is desired. If nec- 
essary, the tin may be left in place after 
the job is completed. 



Camera Tripod Steadied on Floor 
by Adjustable Wire Brace 

Here is a simple 
brace for the legs 
of a tripod, and it 
is adjusted in- 
stantly t o spread 
the legs as desired. 

Several screw eyes 
are driven into the 
legs, as indicated, 
to take a length of 
stiff wire, which 
has hooks bent on 
the ends. After adjusting the legs as de- 
sired, drop the wire into two of the screw 
eyes. — Dale Van Horn, Lincoln, Nebr, 

Nuts and Washers on Can Key 
Are Easy to Find 

Instead of keep- 
ing nuts and wash- 
ers loosely in a 
drawer where it is 
difficult to find the 
size wanted, col- 
lect a few can- 
opening keys, sort 
the nuts to size 
and slip them over the keys, A rubber 
strip inserted in the eye at the end of each 
key will keep the nuts m place, yet they 
can be pulled off or slipped on over it and 
held conveniently for use when needed. 



Emergency Repair for Pipe 

If one of your 
plumbing pipes sud- 
denly develops a 
leak, it can be re- 
paired temporarily 
with a piece of gar- 
den hose. Use a 2-in, 
length and slit it along one side. Slip this 
over the leak and hold it in place with a 
hose clamp. Place the clamp durectly over 
the leak. Sometimes, it may be necessary 
to use more than one clamp, 

— Cornelius T. Greydanus, Paterson, N, J, 








Light in weight and accurate 
in operation > Chase is Inaill in 
the bed to hold type or cuts 



PORTABILITY is the thing you will like 
about this little printing press. A com- 
plete self-contained unit, it weighs less 
than 30 lbs*, and is ready for work wher- 
ever you set it down. The roller. Fig* 2^ is 
made from a length of steam pipe, known 
to steam fitters as a 5 hy 9-in. nipple, un- 
threaded. Cut wood hubs to make 
a press fit inside the pipe, and 
with the shaft in place and bear* 
ing against the tails to ck of the 
lathe, work the pipe up and on the 
hub which has been mounted on 
the faceplate. Then center the op- 
posite hub on the tailstock center. 

Of course, if a metal lathe with 
sufficient swing is available, turn- 
ing down the cylinder will take 
only a few minutes, but even on a 
wood lathe a good job can bo done 
with nothing more than a coarse 
square file as in Fig. 1. To start, 
keep the speed down 
below 200 r.p.m. When 
the irregularities are re- 
moved, raise it to 500 
r.p.m. and for the final 
polish with emery cloth, 






800 r.p.m, is not too fast. 

The bed must be rigid 
and flat. Use a piece of 
'T1<i-in. birch plywood 
for a base and reinforce 
it with battens of maple. 
The five bottom battens, 
Fig. 6, are secured with 
casein glue and screw's. 
Pencil the location of each batten on the 
bottom of the panel, size the marked strip 
with glue and let it soak in for several 
minutes. Coat again, spread glue on the 
batten and press together with a rotary 
motion to force out air bubbles. Clamp in 
place and drive in three screws. Wipe of? 
excess glue with a damp cloth. Holes must 
be bored to the body size of the screw in 
the battens, and countersunk, but let the 
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screw thread cut its owti way into 
the plywood. 

The compartment in which the 
cuts are placed is called a chase, 

Figs. 6 and 9. To make this, the 
two rails are mortised and end 
pieces sot in place, Fig, 6. This assembly is 
squared, clamped, then glued and screw'ed 
dowTi as a unit. For additional strength, 
drive glued dowel pins around the circum- 
ference of the chase as indicated. 

The steel track is the type used in show- 
cases with heavy sliding doors. A length 
of by Mii-in. by 12 ft. Tvill be needed. 
Run a cut the entire length of each rail 
with a planer saw blade, Figs. 5 and S, but 
insert a piece of track only 34 in. long. The 
ends are held in place by the columns 
which will be installed later. Vamlsh the 
assembled bed, using a thin, penetrating 
marine varnish to seal the wood and pre- 
vent absorption of moisture. 

The end columns, Figs, 3 and 5, must be 
identical and gf the exact dimenEions indi- 
cated, Do not glue these down^ and don’t 
tighten the bolts all the way until after the 



press is assembled. Aluminum angles are 
used for upper- track supports. The tracks 
in this case, Ls rabbeted into a maple strip 
as in the circular detail. Fig. 6^ and is an- 
chored to the angle by machine screws 
threaded into it. Positive dimensions on 
the truck are impossible, for the measure- 
ments depend entirely upon the sheaves 
and pillow blocks. Select ball-bearing 
sheaves and bronzCi one-piece pillow 
blocks, following the general details of Fig. 
7, As you see, the truck assembly, includ- 
ing the rDller^ is comparatively light yet it 
is so arranged that the four compression 
springs, Figs, 6 and 7, exert more 
than 120 lbs. pressure at the point 
of contact between cut and paper. 
UPPER This assures uniform printing. 

In assembling, tighten the nuts 
on the stove bolts, Fig* 7, and set 
the complete roller and truck unit 
on the low^er track. Slip the angles 
in place, Fig, 3, 
and bolt them 
down. Oil the 
pillow blocks and 
sheaves, and coat 
the surfaces of 
the aluminum 
angles lightly 
with dry graphite. 
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The first requisite for printing the 
proper ink and a roller for applying. Wood 
cuts take a different grade of ink than 
metal type, so specify the use when pur« 
chasing. Squeeze some ink an a sheet of 
glass, Fig. 4, and roll it out till it contacts 
the roller for better than a complete revo- 
lution. Before printing, the cuts must be 
locked securely in the frame. Cut an as- 
sortment of maple fillers and two pairs of 
wedges, Fig. 9, and arrange these about 
the cut so that when you drive the wedges 
tight the cut will be locked in both direc- 
tions. The cut is inked by contact wdth the 
charged printing roller. Rub in both di- 
rections and comerwise to make sure the 
entire surface is evenly coated. Use thin 
cardboard sheets for an impression pad. 

The actual impression requires reason- 
able skill. With the paper in contact with 
the cut and the pad in place, ad- 
vance the roller until it rises from 
the lower rails and rests on the 
pad. Now pull toward you slowly 
until the roller drops to the rails 
again. Lift the pad carefully and 
peel the paper from the cut. 
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Flexible Linkage in Flush Tank 
Lets Ball Valve Seat Correctly 




If tl\e ball valve in your bathroom flush, 
tank sticks, the trouble may be caused by 
the linkage between the ball and the trip 
lever* This sometimes binds and prevents 
the ball from dropping* I replaced the 
original linkage in my tank with a key 
chain. This is very flexible and prevents 
any possibility of binding, 

— DeL. C. Jones, Columbia, S* C. 



Drill to Use in Model Making 
Assembled from Scrap Parts 

This handy drill for use in making model 
ships, planes, etc., is constructed easily, A 
7-in. length of ^^-in, brass or steel rod is 
used for the shaft, and a spiral, removed 
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from an automatic lead pencil, serves as a 
rotating device, which is soldered at the 
ends to the brass shaft. A finger grip, 
which rotates the drill when moved up and 
down the spiral, is made from a 
length of brass rod. This has a hole drilled 
through the center so it will slide loosely 
over the spiral, and is fitted with a pin, 
which extends slightly into the center of 
the hole to engage the spiral. The chuck is 
one removed from a small pin drill* Drill 
bits are made from steel sewing needles. 



Sanding Block for Curved Work 
from Teaspoon 

I have found that small, irregular-shaped 
work can be finished easily and quickly 
with an old spoon having the bowl covered 

with a piece of 
sandpaper* The 
sandpaper is cut 
so that the ends 
can be folded over 
the edge into the 
bowl of the spoon. 
The handle is held 
in tho hand w^hilo 
one finger presses 
down on the ends 
of the sandpaper, which rest in the hollow 
of the bowl. If the spoon is held on edge, 
sanding grooves will be easier* 

— Harvey Paisley^ Edmonton, Can. 




Cork Aids in Driving Thin Nail 

Difficulty of 
driving a slender 
finishing nail into 
hardwood without 
it bending can be 
avoided ’with a 
cork. Just drive 
the nail through 
the cork and into 
the wood. After 
the natl has been 
started well into the work, the cork is 
pulled off over the head and the driving 
of the nail completed. 

— James F. Ferguson, Oregon, IlL 



CAn alarm clock will save much waiting 
and worrying when baking* Undivided at- 
tention then may be given to other duties* 
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Sawhorse Slotted to Hold Saw 
When Not in Use 




Cut s. long slot in the cross member of 
one of your sawhorses and drop your saw 
in it when not in use. The saw is always 
at handj and it cannot fall down, which, 
might damage the teeth, 

— Guy Wheeler, Eureka Springs^ Ark. 



Toothbrush Handle Scrapes 
Plated Parts 

"When you want to remove dried grease 
from plated parts^ such as those on a car, 
Use an old toothbrush handle. It is tough 
enough to scrape off the grease^ yet is soft 




enough to avoid scratching the metal. The 
end of the handle can be shaped with sand- 
paper as desired, to clean grooves, re- 
cesses, etc, 

"Lung Tester^^ for Fun at Party 
Will Mystify Your Friends 

Here is a lung tester that will provide a 
barrel of fun, and enable you to show the 
superiority of your lungs over those of 
your friends. The tester consists of a small 
phial floating upside down in a */^-pint 
flask filled with water. There must he just 
enough air trapped in the phial to barely 
float it. A rubber tube is connected to the 
flask by means of a short glass tube 
through the stopper. The explanation of- 
fered to the uninitiated is that by blowing 
through the tube he can compress the air 




in the phial, force in more water and cause 
the phial to sink. Anyone attempting this 
will find his lungs unequal to the task. As 
a matter of fact, no amount of blow'ing will 
have any effect, as the rubber tube is 
plugged. The only way to sink the phial is 
to compress the air in it by sciueezing the 
flask in the hands, thereby slightly bend- 
ing in the sides of the glass. By pretending 
to blow in the tube and simultaneously 
squeezing the flask, anyone can sink the 
phial, — -Dale Kelly, New York, N. Y. 




By FLOYD MIX 

OTRUCTURALLY this is one of tlie situ- 

■ plcst cabinets to assemble* for there 
are no dinicnlt joints to fit. You will notice 
from the material Ibh that the whole thing 
is made of fii‘ plywood. To start construc- 
tion, the ends and partitions aj e cut to size. 
28 by 30 in,* from ^4-in* stock. These pieces 
are th en shaped and (loor-supporting cleats 
are alUiohed as shoum in Fig. 5. To keep 
the end.s and partitions in an upright posi- 
tion and evenly spaced from top to bottom 
while assembly progresses, a couple of 
6-ft, lengths of scrap lumber are tacked to 
each of the side edges. Fitting the top of 
the cabinet* which Ls simply a piece of 
^^-in. plywood 30 by 72 in. in size, comes 
next. If the cabinet. Fig* 1, is to receive 
but little handling, just screw the top se- 
curely to the four upright members. Should 
you desire a cabinet that wdll stand fre- 
quent moving and a great deal of abuse, it 
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is well to strengthen the joint between the top and the 
upright members; by adding cleats of the type used to 
support the floor* The cleats should be screwed and bolt- 
ed to the upright members and the top fastened to the 
cleats in a similar manner* For the back of the cabinet^ 
Vi -in* plywood is satisfactoryir and for the floor, -in* 
stock is recommended. In putting this on, make sure all 
joints are tight so the cabinet won*t be a ^‘dust trap” when 
completed. The stretchers and drawer runners are made 
from %-in, plywood and the drawers, including the bot- 
toms, from 14 -in. plywood. 

The interior of the two compartments. Figs, 2 and 3, 
should be arranged to accommodate the equipment you 
have at hand, care being taken to see that the section for 
the ferrotype plates in the center compartment is just the 
right size to keep the plates in an upright position be- 
tween the 1 by 1-in. strips* The dooi’s, which are % in* in 
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thickness, are show'n in Figs. 4 and G* 
You'll find the door pockets a handy place 
to kcdp negative -drying clips, squeegee 
and other small items which are used fre- 
quently* Pieces of % by 1-in. stock serve 
as door jambs. Adding door pulls and 
catches completes the cabinet — all except 
the finishing of the wood. The finish on 
the original cabinet consisted of a coat of 
shellac and two coahs of high-grade gray 
enamel. 

MATERIAL LIST 
Fir plywood ifi used thraiifhout 

1 DC* ^ K 72 in.^— t^p and 

2 pC** 14 K K Co LTt.^^nd& and paTtitMUnB 
1 pc. ^ K 24 K 44 in.^— dimrs 

4 pc«. ^ 30 K 4S In.— drawers and floar 

Z pcs* 24 K 4fl in. — F^lieivin^ and do4r packata 

1 pc.*/* K 30 k 72 in. — back 

M iac.— Hinfes, door and drawer pulls* door fatclieK, 
1 pt. shvlinc, t qt* anamel, oaiLa and >cr«W4. 
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Desk Calendar and Paper-Clip Box Combined 



board. Simply glue the four side:? to the 
bottom, then cut tliem at an angle of about 
12^, In hinging the top, hammer the hinge 
ping lightly to provide sufficient friction to 
hold the top open* The calendar pad is at- 
tached to the top with a small bolt and 
knurled brass nut as shown. 

— Kenneth Murray, Colon, Mich, 




Paper clips, rubber bands, and similar 
items are always at hand in this box, which 
also holds your calendar and memo pad. 
The box is of suitable st7j& to accommodate 
whatever pad you use, and it can be made 
of thin wood, plywood or hard-pressed 




Vise Jaws Guide Hacksaw to Slot Screw Head in Center 



Workmen who occasionally have to make 
a special screw can assure slotting the 
head exactly in the center by clamping the 
Screw in a vise and using the jaws to guide 
the hacksaw blade* In doing this, sheet - 




metal clips of the same width as the vise 
jaws are used, and a slot is cut exactly in 
the center of one, The slot serves as a 
guide in locating the screw in the center of 
the vise jaws* in use, the saw is operated 
so that the blade just touches the clips at 
opposite ends as indicated. 



Block Fastened to Hammer Head 
Aids in Pulling Nails 

Shaped as shovni 
and screwed to the 
end of a hammer, 
a hardwood block 
is always at hand 
when pulling nails, 

The block does not 
interfere with the 
regular use of the 
tool, and enables 
you to pull a nail 
in a tight place 
where it would be 
exceedingly difficult to place a fulcrum 
block with the hands. 

Edward P. Herlihy, Chicago* 
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Red Reflectors on Baby Carriage 
Are Safety Factor at Night 




One mother who often took her baby out 
in its carriage early in the evenings put red 
reflectors on the carriage so that motorists 
could see her if she crossed a street. After 
the reflectors have been put on, the pro- 
jecting ends of the bolts should be filed 
flush v^Tth the nuts, and two or three layers 
of tape put over them to avoid damaging 
the baby’s clothing. If possible, counter- 
sink the nuts and then tape over them. 



Pine-'Cone Winter "Gardens** 

Taking advan- 
tage of the habit of 
pine cones to open 
when dry and 
close when damp, 
you can use them 
to grow green 
plants in winter. 
First sand off the 
bottoms so that 
they will set level, 
or drive a nail 
through a wood 
disk into the bot- 
tom of each cone. 



Then set them in saucers of water and 
sprinkle grass seeds or seeds of small flow- 
ers over them. When the cones close, the 
seeds will sprout and produce a luxuriant 
growth that will completely hide the cones. 



Hose Slipped over Thread Spool 
to Prevent Tangling 

A spool of thread 
carried in a camp 
kit may be prevent- 
ed from unwinding 
or untangling by 
slitting one side of a 
short piece of gar- 
den hose and slip- 
ping it over the 
spool in the manner 
indicated. If you 
want to hold the end of the thread in posi- 
tion for instant location, cut another slit a 
short distance through one edge and pull 
the end of the thread into it. 



Drawer under Wheelbarrow 
Stores Hand Tools 

When using a wheelbarrow around your 
home, a drawer fastened to the barrow as 
indicated provides a place to carry small 
hand tools that you may need. Lengths of 
angle iron screwed to the barrow frame 
and to the sides of the drawer provide 
strong slides that work easily if greased. 
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Room Aired Through Window Check Rail 




|±* BuM. SitlLW* 



"ir wft5*Tifl6 



During stormy weather when it is usu- 
ally necessary to keep windows closed to 
exclude rain or snow, these adjustable 
draft stops permit them to be raised so that 
air enters through the check rails. Also, 
air entering through the check rails tends 
to avoid direct drafts on the floor or at head 
level. Each stop consists of two pieces of 
wood cut and assembled as shown in the 
detail. Notice that the upper and lower 
edges of each piece are beveled slightly to 
correspond with the bevel of the lower sash 
member and the slope of the window sill. 



thus providing a tight fit at these points to 
exclude air. Drawer pulls are used on the 
stops for handholds. 

“A. E. Hughes, London, Ontario, Can. 



Small Cait to Move Ash Can up Steps Saves Heavy Lifting 



Instead of canying a heavy ash can up 
basement stairs, take a little time and as- 
semble this simple cart for the job. It con- 




sists of a couple of tricycle w^heels, a short, 
wide board and an old lawnmowor handle. 
A piece of angle iron at the bottom enables 
you to load the can easily, and a couple of 
wood blocks on each side of the board 
keep it from rolling sideways. 

— A. L. Mills, Chicago. 



Bent Spoon Hooks over Tumbler 
for Dispensing Medicine 

To hold a spoon 
steady for mixing 
or dispensing 
medicine from a 
dropper without 
spilling, use an in- 
expensive one and 
bend the handle 
so that it fits over 
the rim of a glass 
tumbler. Also, 
when a spoon is used in this way, it need 
not be laid on a table to soil the linen. 





930 



POPULAR MECHANICS 



Special Level to Hang Pictures 
Straight on Wall 




You can save time when banging large 
pictures if you use this level. After the 
picture has been hung^ just slip the level 
under the lower edge and adjust it until 
straight. Two small boards are nailed to- 
gether at right angles and a small spirit 
level is sunk into the top edge of one of 
them. A drawer handle screwed to the side 
of the assembly facilitates using it. 

— Opie Read, Jr,, Chicago* 



Gateway Through Lawn Hedge 
Fitted with Tire Railings 

Cut in two at the sides and painted white, 
two old auto tires were used to make the 




decorative railings on this hedge gateway. 
The ends of the tires are spread and 
slipped over the ends of stakes, which sup- 
port them vertically. Crossed lattice strips 
fill the open centers of the tires to improve 
appearance* 

C-Clamp Has Removable Pads 
to Protect Furniture 

I f C«c lamps 
have to be used on 
finished work, the 
surface can be 
protected by fore* 
ing hollow rubber 
balls of suitable 
size over the ends 
of the clamps. The I 
balls will hold 
themselves firmly 
in place, and if left 
on the clamps, will save much time looking 
for suitable material to put on each side of 
the ’work to protect its finish. 



Bobby Pin Marks Readings 
of Thermometer 

Desiring to mark 
a temperature 
reading on a ther- 
mometer so that 
he would not have 
to remember it 
when the next 
reading was taken, 
one man used a 
bobby pin as a 
marker. The pin 
can be slid along the thermometer lube as 
desired without removing it. 





Bonle Caps Serve as Drawer Pulls 

when in need of 
a drawer pull, one 
can be made from 
a composition bot- 
tle cap* Cut away 
part of one side as 
shown and drill a 
hole in the top for 
a screw to attach 
it to the drawer. 
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Santa Pops Out of Chimney as Toy Moves 




BCNT 

AXLE 



SHAfT PROPELS FIGURE 
UP AND tXJWN 



WOOD VJHEEL 



Tiny lots can be kept occupied for hours 
with this toy, which Ls pulled over the floor, 
A small five or ten-cent Santa Claus doll 
is attached to a wooden block which freely 
slides up and down hiside a tiny chimney 
mounted on a four-wheeled cart of ply- 
wood. Each pair of wheels has a stiff wire 
axle, the rear one having its center portion 
bent to a crank shape for attachment of a 



wire connecting rod that activates the pis- 
ton* A hole is bored in the floor of the cart 
to provide sufficient clearance for the con- 
necting rod. 



Sheet'Metal Stand Will Support Christmas Tree Securely 



Sturdy and inexpensive, this Christmas- 
tree stand can be made from a piece of 
heavy sheet metal 1 or 2 ft. square, de- 
pending on the size of the tree. First meas- 
ure the diameter of the tree at the base 
and make a circle this size in the center 
of the square. Then draw lines from each 
Conner of the metal to the center of the 
circle and cut these lines up to the circle. 
Then bend each side up at a right angle as 
shown by the dotted lines. Nails are driven 
through the center of the base into the end 
of the tree and also through the vertical 
pieces of metal into the trunk, which will 
hold the ti ee securely* A coat of paint im- 
proves the appearance of the stand. 

— Bess Livings, Batavia^ 111. 



CSmall washable rugs should not be run 
through a wringer as this is likely to cause 
them to lose their shape, just hang them 
on the line dripping wet. 




CUT ON SOUD LINES' BEND ON DOTTED LJNCS 





TUBE- 



NAIL 



TtIWtL 



CONTAlNtft 



WiftE . 
SOLOERED 
H5RE - 



SOLDERED 



A ttQi apnnff 
wotd^fttl to n 
(iujtfpOP ena- 
bles you to hold 
it ufith yout /aat 

t(ir^ jBta ff 



pull ' jL _LJ_ 
secure BIUIWmg 



TWfctrtO ffj[> f 

ThlJOuCiH LOOP K 



METAL e^rrfLE 
CAE- 50i,0£B.E& 
TQ aOTTOWl 
OPTU&N / 



SPRJhjo^ 



Wh*t% ufios fA<’ -famf canluijiTer to weiffh E^erriauf 
corrtmo^rtref F fi wire soidertd to the seale shaft find 
srI at xero ttliautf for the ureisfit of fft* epntainer 



Stretched d bath Itib^ lb« ^drmenf ItJif at the teft 

hftt a SmuH sprrAg at oOO tttd whioh incthtt it ttity io puT 
uPl Yo hold d washboard at a cani^fnrffnT air^lo in a 
tar^e tub, remove the paint tram a pair of metat hottW 
caps and solder them in the bottom of the tub. Then set 
the ends of the ivashheard tegs rn them 



Very stnaft children in yOvr home 
ian be bept from turning the 
of a stove by sUltine a 
cordhoard mailin$ tube alonp one 
side and slipping it Ds>er the coeh 
handies:, it tabes only a second t-o 
put Oft or tbc fube 



HEEDLE3 






P1M5 



fill 5UT5 IN 
f If !/( HOLlJO'iV 
i 1 ^i\ RUB&ER 

l-Hf . BALL 



rierdles can be carried 
safety tt stuck in a rorlt 
inside a smalt hottte 



A hollow rubber ball 
oiit on oflO side pro- 
vides a sotid tocar^ rack 







PROBLEMS. 



Aftyi>ne who has untlertaken the job of a 

stand or support tar a Cftri^ftmas trt* thot 

it is naf ib^ simple thing it Would appear to bo^ 
'HoWrPtrt An old aufa steering wheel is just rights 
Simply trim the end of the tree trank with o tfusrp 
hfiiie to at snugly in the wheel hub 



KAIJDWOOD' 



W^S^Ei 



If the plug of your efsetrw razor 
pulls from the lamp sorbet too 
easily f loop the card end hook 
i( aver the saehet hey aj shown 
the fight 



y"au can easily silenee a rattling window or 
door with a small earn made fram 4 disk of 
hardwaad^ The cam is fastened to the frame 
with nff '’off~eenttr" strew as indicattd 



Left, a deflector far d/| open window can tc made 
by hinging tufo board's at fbc center, Pfail a Tcn^rb 
of old V-bclt fa rbe ciidl.s to prevent marrinfi' tbe 
tx'indocV frame, flight, when the string used to pac^ 
dft arl line becomes tightly Wedged in the nut, heat 
the connection DL*er a /lame to char the paching 



IvetLTi 
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Balancing Pole on Stepladdet 
Helps Prevent Falls 




Women and others who occasionaUy use 
a stepladder around the home and are 
afraid of o verbal an cLng when working 
from near the top of the ladder will find 
this pole solves the problem. It H a length 



of broom handle with a wood collar near 
one end, which is inserted through a hole 
in the top of the ladder, a block being 
nailed underneath to reinforce it. 



Finger Slit in Hunter's Glove 
Aids When Shooting 

Annoyed by the 
inconvenience of 
firing a rifle 
Quickly with a 
gloved trigger fin- 
ger^ a sportsman 
cut a slit in the 
glove finger and 
turned it inside to 
leave the index 
finger of his hand 
uncovered. As the 
reversed glove 
finger rested on 
the back of the hand^ it did not interfere 
in any way with shooting. 



Clf the juice from an apple pie runs over 
in the oven while cookings shake salt on it; 
this causes the juice to bum to a crisp so 
that it can be removed. 



fJNGER SUT 




OlXrvE FlNotR TURNED IN- 
SIDE 



A Hundred Simple Ways to Save Money 






XTA«r Refcrcnce Guide Shows How! 



This 96-page book gives you over 
dred practical ideas of great value in 
ing, simply and inexpensively, many of the 
everyday mechanical problems that arise 
in every home. Also shows many ways of 
reducing costs and eliminating waste. Con- 
tains complete details on refinishing floors 
and furniture; hanging wall paper; cutting 
heating losses; curing leaky faucets and 
making other minor plumbing repairs; 
protecting clothes, rugs Etnd fabrics against 
moth damage; curing wet and leaky base- 
ments — all this besides numerous shortcuts 
and simple kinks of great value to make 
things handier around the average home 



Write for “Home Kinks^’ — a copy will be 
sent to you upon receipt of 15 cents 



Popular Mechanics Magazine, Book Dept, 290 East Ontario Street, Chicago, Hi 



RADIO 





A LMOST as easy to carrj-^ as a camera or a pair of 
field glasses j this personal radio for pedestrians 
plays anywhere, is ideal for hikes and a handy com- 
panion at any sporting event. It enables the user to 
hear the broad easterns 
comments while watching 
the action at a race or 
game. Completely self^ 
contained, it consists of a 
4-tube superheterodyne 
with a 4-in. perm an ic- 
type speaker. A multi- 
turn non-directional an- 
tenna is concealed in the 
shoulder strap, and the 
tuning range is from 550 
to 1,575 kc. The set is 
quite sensitive and brings 
in a Avide range of sta- 
tions with good volume. 

Within the ease, shown in 
photos Figs. 1 and 2 , are two batteries — 
one 80-volt “B” battery and one 2 -cell “A” 
battery which is claimed to have a useful 
life of from 75 to 100 hours. 

The set is contained in an extremely 
compact case, covered with imitation leath* 
er, 5 by 8 V 4 by 4 in. It weighs less than 
5 pounds, and is provided with rubber feet 
so that it may be placed anywhere. 
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J.‘>LANNED especially for students and experi- 
menters, this 4 -tube set provides a practical 
means for learning radio work by “actual doing.” 
In a later article the reader will he told how to 
convert this very same set to a 6-tube 3-band 
receiver and use every part originally purchased. 
This ecorLomical feature has been worked out 

carefully at the sugges- 
tion of prominent teach- 
ers for use by progressing 
radio classes in public- 
school shops. Both this 
set and the larger one to 
follow in an early issuej 
are complete in every de- 
tail have good tone qual- 
ity^ distance- getting abil- 
ity and provide excellent 
radios for the home when 
completed, 

Separate chassis bases 
are employed for the 
power supply and the ra- 
dio set itself j as detailed in Figs. 1 and 2; 
the speaker is also a separate unit housed 
in a standard metal cabinet. The power- 
supply unit is of standard design for 110- 
volt, 60 -cycle operation. However^ trans- 
formers for other line- supply voltages and 
frequencies can be obtained if required. 
Since a permanent-magnet type speaker is 
recommended, a separate filter choke and 
a single dual-eight mfd. electrolytic are 
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used in the filter portion. All connec- 
tions are made to a handy binding-post 
strip as shown in wiring diagram Fig. 3: 
a long t>-conductor cable enables the 
opcrttlor to place the power unit under 
a table when the receiver is in use. This 
unit is also used for the larger receiver 
without change. The receiver chassis 
base is puiposely drilled for the addi- 
tional lubes and parts that wdli be added when 
the set is converted into a B-tubc 3-band super, 
(Coittinued ta 13TAI 
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Building a Portable Low-Cost Sound System 
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PART II 
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\ FTER completing the w'irtng of the 
chassis btkse, as detailed in Fig, 2 m 
Part I of this article, which appeared in the 
November issue, we are now ready for the 
portable case that houses the amplifier, 
phonograph motor and pickup, It is made 
of pine wood and is designed so that the 
amplifier may be operated and controlled 
with the case closed, if desired. 

All case dimensions arc clearly showTi in 
Fig. 4. Two ’'ii3-in, pieces are required for 
the bottom and top of lid; other case ma- 
terial may bo *i«-in. plywood. Please note 
that the chassis base is mounted on %-in. 
strips to raise it to the proper height to 
center the shafts of the various controls 
which extend through the cutout in the 
right end of the case, as shown in photo 
Fig. 2-E. Details for this leccssed end con- 
stnjction are giveh in the insert sketch 
that appears in Fig. 4. The shafts of the 
controls should be cut to the prop- 
er length so that the knobs do not 
extend beyond the end of the case. 
Photo Fig, 2-D show^s the am- 
plifier unit installed in the case 
and the various internal speaker 
and microphone plugs inserted in 
their respective jacks and sockets. 
The a.c, supply-line input connec- 

( Continued to 142 AJ 
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A/cfr« jotir* mids^f broadciist rtctiver 
tnarm sFlct^tiue by using a loop I'/iiteacf 
nf tht uctT<^j IS OF of 

*'roJf-tfp'‘ (infePnfl euire, 'With loop de- 
tailed in Fig. Ip tignals may not be 
ifUit^ as land fcut become ditec- 

tion^d^ u?hs/i the edge of loop ia point- 
ed at the desired ttntionp Hrtty<mteif 
signata from stations nl angles 

to if pr# efimmol'ed. lAbopf 5£? feet of 
^‘foti-up*' type antenna wi« is 
wound on the loop frame, the 
eorrevt ctmo-un* being best de- 
termined by ttiai i loop ground 
OCfineftion is opttonaf 
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photo fA), rnsufnEoil oops for 
exposed termineia ef^hlgbf^^oit- 
age tubes provide protection 
against aceidtntol shocks Fig. 
2, small <4^0 vs trqip ufoiloblO for 
each of tffiT amal ear bands cov- 
eting reapectiVriy 20p dO, SO ond 
160 metera to prevent interfer- 
ence cifith broadcast rcception- 
Two or more uni'I^S moy fre oon- 
necteJ to the same receiver tor 
eiiminattitg interferente on os 
different tru<fwencies 



Sketch Fig. 3 and photOp iJIns- 
trale one of several usefirl OP' 
prioBtrons of a compact masiiy 
inetolied o,c. operated phatoceit 
relay burglar otni'm noui OPOiV- 
able to cMperimenteTS ond serv- 
icemen. This device consists of 
d tight aourccp pbotpcelJ ami 
ampUHcT ail mounted fn p eorn- 
pact unit. The fifflif boain fs 
re/ltcted hy an adjitatable auto- 
type mirror and is proctically 
inPisiblo 1 any breob in tbe Ilf At 
bcitni> over distances vp to 36 
feet, works the ref ay tAot can 
be connected to operate either 
a chimep bell or tigfit at a re- 
mote point 
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Junior Sound-Control Studio 
for Experimenters 
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. ULM Wi 



VLfL 



and panel assembly his all jacks and con- 
trols out in front and immediately acces- 
sible to the sevviceiTtan- 




Electric Clock in Receiver 





A five-tube a.c. 
vith an elec- 
clock and 
ouill-in antenna is 
now available in a 
small table model 
91^ in, high, 10 in. 
wide and 5V^ Ln. 
deep. No external 
ground or antenna 
is required thus making the set easily 
portable for room to room use. 



"Wireless’* Radio-Phono Control 

Now you can control remotely eithe 
radio or records in a radio-phonograph by 
means of a small remote-control box with^ 
out wired connections- Volume and rec- ^ 
ord- changing are included. 




Many sound effects commonly employed 
by broadcasting stations, and recording 
studios, may be duplicated by means of 
iiijs-^lectrical kit which allows the young - 
si^pA to experiment wiiJi home recording 
and small public -address amplifiers. 



Test Set in Panel Assembly 

Ready for installation with other radio 
workbench equipment, this improved rack 




CBlueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 



NEXT MONTH — How to Build an Inexpensive Metal Locator, A simple, portable 
beat -frequency instrument of improved design, that anyone can build and operate. 
Also — An “A” and “B” Eliminalor for Portable Battery Receivers, This compact 
unit enables owners of portable battei^ sets to operate them on GO-cycle a.c. lines. 






TAPSam/DlES--- 



By GEORGE DESCHENES 

/CONSIDERING the relative size of their 
cutting edges, taps and dies remove 
more stock than other metal-cutting tools. 
The reason for this is that the lead is posi- 
tive in the case of taps and dies, whereas 
with a drill or reamer the feed is almost 
completely controlled hy the operator. 
With such limitations in view^ adjustable 
dies are preferable to 
non-ad jiustable o n e s^ 
especially in cases where 
it is necessary to cut a 
thread slightly under or 
over size* 

If adjustable dies are 
not available, but you do 
have one or more sets of 
non* adjustable dies, it is 
possible to alter these, 
this being recommended 
for dies of the cheaper 
variety* To make a die 
adjustable j it is first slit 
with a cutoff grinding 
wheel that has a Mrt-im 
thickness, as illustrated in 
Fig. 1. The location of the 
slit in relation to the spot 
on the periphery of the 
die depends on whether 
the die has four or five 
cutting surfaces* The next 
step is to grind the 90- 
degree compound angle 
by holding the die with 
the slit at about a 45* 
degree angle against a 
wheel wdth a sharp cor- 
ner, Also, make it a habit 
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to touch up the chamfers of your dies with 
a small round oilstone, as in Fig. 4. Do this 
often and see how much better they will 
cut. Before using dies^ always be sure to 
clean them with a wire brush as in Fig. 5. 
When using dies in a lathe, it is best to 
provide a special holder that fits the tail-» 
slock and seats the dies securely and ac- 
curately, This is much better than hold- 
ing the dies against a tailstock pad. 

Chamfers are the chief point of attention 
on taps. Chamfers must be kept to their 
original outline as much as possible^ This 
is best done, without special equipment, as 
showm in Fig, 2, using a grinding wheel of 



the size given. An equal amount of stock 
IS removed from each chamfer by feeding 
to the wheel with a slight oscillating move- 
ment and in such position that the re- 
quired clearance will result. With a little 
practice on discarded taps, you soon will 
become proficient in getting an outline as 
that shown in Fig, 3. Occasionally, you 
should also grind the flutes of all taps by 
starting at the back rather than at the 
front. The wheel used should be of the 
same size as the one shown in Fig. 2, with 
the face dressed to the exact contour of 
the flutes. Apply light pi'essure, traversing 
down and up, and be careful not to round 
the cutting edges. The conventional bench 
grinder is best adapted to this work. A 
3 -in. wheel at 3,450 r.p.m, has the same 
surface speed as a 6-in. wheel at 1,750 r.p.m. 
The smaller diameter wheel is usually best. 



Spiral Rack of Wallhoard Displays Small Jewelry Boxes 



Jigsawed on a spiral line, a single disk 
of wallboard can be telescoped to form a 
novel rack on which small items of mer- 
chandise, such as jeweli’y boxes, can be 
displayed attractively. The disk is sup- 
ported on a metal hat stand, adjusted for 
proper height and placed up through the 
center of the spiral. 



Lathe Centers from Drills 

Broken taper-shank drills can be ground 
easily to provide good lathe centers in less 
lime than they can be made from rough 
stock. Just put the drill in one of the 
lathe -center holes and grind it to shape, 
taking care, of course, not to heat it and 
anneal the metal. 
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V-Block Holds Round Work to Drill the Ends 




Drilling holes in the ends of short rods, 
pins, bushings^ etc., is simplified with this 
V-block, Longj slender bolts passing 
through the block fit into slots of the drill- 
press table and hold it securely in place. 
A clamping bar holds work in the V-groove 
of the block, the bar being secured by stud 



bolts driven into holes tapped on each side 
of the groove. When the work to be drilled 
is smaller in diameter than the depth of 
the V-groove in the block, it can be held 
by means of a thumbscrew tapped in the 
center of the clamp bar* 

— Truman Green wait, LilchBeld, 111. 



This Roller Gate Is Adjustable to Pass Various Animals 

Desiring a gate that could be adjusted to 
let animals of various sizes pass, and keep 
out others, a farmer made the one shown. 

It consists of two vertical rollers mounted 
on cross members between two posts. Both 
members are drilled to vary the spacing of 
the rollers, the upper member being re- 
movable to make the adjustment. The 
rollers are lengths of pipe filled with con- 
crete, the shafts that project from the ends 
being centered in them before pouring the 
concrete. 

€lAn easy way to remove grease spots on 
wallpaper is to cover the spot with a paste 
made of cornstarch and w'ater. When dry* 
brush off, and the stain in most cases will 
be gone. 
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Humane Whip to Drive Cattle 
Has Loud Report 




To avoid injuring or bruising livestock 
in his shipping yards, one Wisconsin stock 
buyer insists that all driving be done with 
whips made of inner tubes. The lube sec“ 
lions are mounted on board handles, cut as 
indicated, and are tacked in place to seal 
the end of the lube. When the whip is 
slapped against an animal it makes a loud 
report that startles the beast and produces 
the same effect as a painful blow. The 
closest investigation of slaughtered ani- 
mals has shown no bruise or injury. 



shaft close to the shoulder. When the 
washer was placed with the narrow side of 
the notch against the shoulder, the w^edge 
slipped in between the shoulder and wash- 
er, Tightening the nut forced the wedge 
against the flat portion of the shaft and 
locked the assembly. 



Lens of Flashlight Protected 
by Vacuum Cup 

Finding that the 
lens of a flashlight 
carried in his tool 
bag was damaged 
by metal articles, 
a mechanic slipped 
a small vacuum 
cup over the lens 
before placing the 
light in the bag 
with other tools. The removal and replace- 
ment of the cup take only a second. 



Chaff Trough at Hens’ Nest 
Prevents Soiling Eggs 

Hens tracking mud into their nests dur- 
ing rainy weather cause considerable loss 
of revenue for the owner, as once the eggs 
arc soiled it is difficult to dean them to 
bring top prices. To prevent this as far as 
possible, one poultiyman places a shallow 
trough in front of the nest and fills it with 
chaff or sawdust. This helps to clean the 
feet of the fowls. Also, the chaff clings to 
the mud not removed from hens' feet and 
prevents it from marking the eggs. 




Locking Nut on Pulley Shaft 




A nut that re- 
peatedly worked 
loose on the end of 
an idler-pulley 
shaft was locked 
tightly in place as 
indicated. A V- 
shaped piece was 
cut out of the 
washer under the 
nut, holding the 
hack saw at an an- 
gle to bevel the 
edges. 'Then a flat 
was filed on the 
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Novel Backgrounds Superimposed on Prints 




A texture negative under the picture 
negative in the printer — Ihat^s what turns 
the trick in this process. Using texture 
negatives from such surfaces as leather, 
wood, stone, lace, a frosty window or a 
leaf, you can turn out some very striking 
contact pj'ints or enlargements for your al- 
bum. Above, you see the results* This ex- ^ 
ample was made by simply photographing 
a stained -wood surface, and is particularly 



suitable for a photo of whittling. The tex- 
ture negative should not be hard or con- 
trasty. A thin one is better* It is well to 
make texture negatives of several differ- 
ent surfaces so that you can control the 
process and also select a suitable texture. 
In contact printing, the texture negative is 
placed beneath the picture negative, while 
in projection printing the two negatives 
are placed in the holder face to face. 



Small Cutting Tools Clamped to Handle for Easy Grinding 



Small cutting blades, such as spoke- 
shaves, plane irons and scrapers are so 
difficult to grip while sharpening them that 
it is almost impossible to obtain a correct 
edge. Also, there is always danger of In- 
juring the hands when holding the blades 
against a grinding wheel To avoid this 
trouble, fasten the blades to a piece of 
wood with a C-clamp to provide a handle 
on which you can get a good grip for hold- 
ing the blades at the angle desired. Tlie 
thumbscrew of the clamp should be placed 
uppermost so that it will not interfere if 
you support the tool on a rest, and the 
blade should be clamped to the underside 
of the handle. 

^A, F, Lantz, Bramber, Nova Scotia, Can, 

CTo clean dry floor mops, first soak them 
in warm water to which a generous amount 
of salt has been added, then wash them in 
warm, soapy water and rinse well 
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Sloping Sidewalks ^'Treaded** 
to Provide Safe Footing 




One contractor who specialized in laying 
sidewalks and often had to build them on 
sloping ground always roughened the sur- 
faces to provide a safer footing for those 
who used them. To do this, he used a wood 
roller covered with rubber matting, which 
was run over the concrete while it was 
soft. This left an impression of the matting 
in the concrete. Matting with almost any 
design will do. If the concrete has a tend- 
ency" to adhere to the rubber, coating it 
wdth cylinder oil at frequent intervals will 
prevent this trouble. 

Reversible Lathe Dog Saves Time 

Time can be 
saved by using this 
dog W'hen facing 
work to length or 
doing other short 
jobs on the ends of 
bars, as it does not 
have to be re- 
moved each time 
the work is turned 
end for end. Just 
slide it along the 
work and reverse 
the tail. The dog 
consists of a regu- 
lar lathe dog with 
the tail cut off and the end tapped for a 
large cap screw, the head of which is 



drilled to take the new tail. This is made 
from a steel rod bent as shown, the bends 
A and B being made after the rod has been 
pushed into the screw head. To reverse 
the tail, just lift it at C and turn it over. 

— H. Moore, Leeds, England. 

Compression Cups Are Adapted 
to Use Pressure Gun 

Machines and 
farm implements 
that are equipped 
with compression 
grease cups can be 
lubricated w'ith a 
pressure gun by 
simply providing 
each cup with a 
grease fitting. 

After each cap has been screw'ed down 
tightly, a grease gun can be used in the 
regular way, 

— D. E. Wyatt, Richfield, N. C, 

Clamp on Wagon Grips Reins 
When Team Is Unattended 

when using a learn and wagon on jobs 
v^here the reins must be released tempo- 
rarily at times, one farmer uses an eccen- 
tric clamp on the side of the wagon box to 
hold them. The clamp is made from a cou- 
ple of wood blocks as indicated and keeps 
the reins where they are handy to reach. 
Furthermore, the eccentric action makes it 
easy to attach or remove the reins. 








Sealed Co exclude du^t^ and 
fitted with fluorescent lamp 
to illuminate the interior 
without glare or shadow 



By Alexander Maxwell 



1 N THIS model case, 
soft^ white glow of a 
fluorescent light is easy 
on the eyes, and it can be 
reflected until all shadows 
are nullified* making your 
:ship stand out in bold re- 
lief against a background 
of pure white. 

Dimensions are given 
for a case to fit the Greek 
trireme ship model de-- 
scribed in past issues of 
Popular Mechanics^ but 
they may be altered 
easily to fit any of the 
popular-SLzed models. 

Mahogany finished natu- 
ral gives a rich effect. 

Cutting and fitting is done 
with a circular saw fitted 
with a planer blade. 

Keep the blade razor 
sharp. This is done by 
dressing the teeth with a 
slipstone as they start to 
dull. On long cuts, rub paraffin on the blade for 
iide lubrication. The model musl fit the case with 
about 2 or 3 in. clearance all around, except the 
top, where the tips of the mast come level with 
the door frame. The various members, Figs. 4, 7, 
and 8, are cut to maximum di metis ions, then re- 
bated as indicated. Dimensions are frequently 
repeated, so one setting of the rip gauge will do 
for a number of cuts. Fit etich joint as finished, 
Pig, 3, and save the waste stock to be used as fill- 
ers for securing the window glass, Figs. 4 and 6. 

The door frame* Fjg. 7, is assembled first, and 
the rest of the case built around it. Cut the glass* 
fit the wmod to it and fasten with screws and 
casein glue. This automatically holds the frame 
square until the glue sets. The end frames. Fig. 2, 
include paiis D, E, Fj G and H. The front joints 
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both C and CC to the end 
frames. C and Fig* 6, are 
crt>ss- sc rowed* so no screws 
will appear on the front, Fig, 
7, The bezel. Fig* 1, brings 
the usual printed matter up 
to eye level and tastily dis- 
plays it with back lighting. 

Mahogany is soft and 
scratches easily, so handle 
carefully and sand TAoth No* 
3--0 garnet paper aftei'^ assem- 
bly* Finish sanding with No. 
5-0 paper, which imparts a 
velvety luster* Whisk with a 
drj' paintbrush and follow 
with a damp cloth. Dress 
down the raised grain with 
No. 5-0 paper, let the dust 
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are screw^ed, those on the back doweled* 
Figs. 4 and ti, because there are no screws 
long enough available* Secure with damps 
until dry. The plywmod panels between G 
and F are ghied and screw'^ed wdth four 
No, 2, %-in. screws, top and bottom. Drill 
No, 60 holes in panels to keep screws from 
bulging the veneer, Using your door frame 
as a gauge, cut and fit piece C, and follow 
with CC, Slide the floor in place and fasten 



settle overnight and apply clear Bakelite 
vamish with a camera-hair brush. Rub 
with No. 3-0 steel wool, give a second coat 
and rub that with wet or dry sandpaper. 
Buff the work with a felt pad dipped in 
dry rottenstone, then wax and polish* The 
back and top of the cabinet are ^-in* ply- 
wood panels painted black. 

The reflecting dome is bent to shape, 
screwed to B, Fig 9j and held with two 








patlem blocks screwed to Fig. 
7. Bend the iron fiist, then cut 
blocks to fit the natural curve, 
Spring pressure holds the metal 
against CC and floor, Calk the 
seams with marine glue and paint 
right ovei^ it. Flat white, casein 
cold-water paint has a reflection 
almost as much as silver, making 
the light from a single bulb bathe 
your ship on all sides. Three or 
more coats will be needed. Mix in 
a teacup and use a wide brush, 
well loaded. Make one stroke, do. 
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for the second only lifts the one under it. When dry 
next coat, Fig. 5, Cover the entire inside of the case, 

T-12, 24-in. fluorescent lamp. Mount it on the back 
In addition you will need a starting coil and switch, w^hich are 
mounted outside, on the back of the case, as in Fig. 9. The lamp 
is wired as shown in Fig. 10. Solder all connections. White light 
is preferable, but a number of color lints are available for spe- 
cial effects. Screw down the lid, without 
glue, spacing the screw's closely and laying 
felt around the edges for a dust seal. ^Vhon 
the ship is in place, insert the door and 
screw it dowm, taking care that the screw' - 
driver does not slip. The life of tho bulb 
is 1,500 hrs. and there should be no need 
to open the case short of that time. 
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Insulating Vise Jaws Hold Work 
While Soldering It 




the instant the edges of the milling cutlev 
touch the work. The drawing shows how 
a thin strip of tissue paper may be used to 
simplify setting the cutter. The strip is 
held in the fingers with one end between 
the cutter and the surface of the work and 
the machine table gradually raised until 
the cutter pulls the paper. This wall indi- 
cate the cutter is within approximately 
.001 inch of the surface. The cutter then 
may be set to the proper depth according 
to the dial on the machine hand-feed 
wheel. The method also may be used for 
setting an end mill, etc. 

—Peter F, Rossmanni Kenmore^ N, Y* 



Chairs in Shops Latched to Floor 
by Screen-Door Hooks 



Often it is convenient to grip a small 
piece of work in a vise to solder it, but the 
vise jaws rob the work of heat so fast that 
the job is difficult to do. In such cases, 
blocks of asbestos used as auxiliary vise 
jaws w']ll solve the problem. If you have 
much of this type of work to do, cement 
the blocks to pieces of sheet metal shaped 
to slip over the vise jaw's. The metal will 
hold the blocks in place when the vise is 
opened.— T. H. Taylor,, Seattle^ Wash. 



Milling-Machine Cutter Set 
with Aid of Paper 

When it is necessary to make an accurate 
cut with a milling machine to depth from 
a surface of the work, considerable skiU 
and care are required in determining just 




Chairs in barber 
shops, beauty par- 
lors and other 
public places can 
be fastened to the 
floor with screen- 
door hooks so that 
they can not be 
moved about by 
the people that use them. The hooks are 
placed on the inside surface of the front 
legs and engage with screw eyes driven 
into the floor. This method of fastening the 
chairs makes it easy to move them for 
cleaning the floor, 

— Archie J. Maus» Spokane, Wash, 



Toothbrush Cleans Threads 
Better Than Cloth 

Before screwing 
a chuck or face- 
plate on a lathe 
spindle, I find a 
discarded tooth** 
brush handy for 
cleaning the 
threads on the 
spindle . Also, the 
brush is better 
than a cloth for 
cleaning the in- 
ternal threads of the chuck and faceplate 
as the bristles reach the spaces between 
the threads and do not leave lint as does a 
cloth. — S. A. Schaffer, Ford City, Pa. 
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Artists and sigri painters atuiays cir<n have their 
uforfa pf o convenhnt heisht u^ith this easel, 
which is iTip^e of Hoorifig at cast, prpre 

of plywood or hard-^pressed board slides rn the 
grooves of the side rails and a shelf to hold the 
prtacAc^iF to this sUdirtg panel by means 
of angle brackets. The assembly is odittsted to 
suitable height with a rope which fastens to a 
cleat pn one of the side rails, and slides through 
a screw eye or smaii pulley fasterted te the top 
ci'frjrjt A separate strip of floor ing serves 

as rear feg. ft is hinged to the tap cross mcfTi&pr 
while a length of furnace chain prevents if from 
slipping back too fur. A of large L-^hoohs 

can be driven rntp the side rails near the bottapi 
to hold a malt stick. Also, a box to accommodate 
tools and accessories is screwed tp the side rails 
m the position indicated 
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Anyone can make this simple cp^fL 
Each corner joint of the frame is se- 
curely held together by nrc’pnf of two 
flat -head wood «crewf, slipped through 
hales drilled in the side rails and driv- 
en into the ericff af the crosspieces, ft 
is best to drill small pitot holes in f-hz 
crpsfpiteccs if the stock used is hard- 
wood, in order to avoid breaking off 
the screws white driving them home 
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Cardboard ^Clothespin* Is Marker 
in Letter Files 




An office manager employs folded strips 
of thin cardboard to mark places in filing 
cabinets where papers have been removed 
temporarily. These are stapled as indi- 
cated so that they can be slipped quickly 
over the file dividers* or over the edges of 
papers adjoining those that were removed. 



Roosting of Chicks on Fountain 
Avoided by Funnel 



One poultryman places a small^ tin funnel 
on the top of his chicks^ water fountain to 
keep them from roosting on top of it. If a 




number of fountains are to be protected,, 
coil springs from auto cushions could be 
used in a similar w'ay* 



Postman Has Tire Patches 
on Gloves to Sort Mail 

Tire patches ce- 
mented to the 
thumbs and index 
fingers of his 
gloves are used by 
a mail carrier in 
Tempe^ Ariz., to 
sort the mail while 
on his route with- 
out baring his hands when it is bitterly 
cold. The rubber surfaces of the patches 
enable him to pick out letters and papers 
without them slipping out of his hands 




File Cuts Double Point on Pencil 

A Wisconsin 
carpenter claims 
that it is easier to 
cut a hoard accu- 
rately if the pencil 
is pointed to make 
a double line. By 
sawing between 
the lines the mark- 
ings are always 
visible and the saw is easily guided ac- 
cordingly. The pencil is kept shaipened 
for this purpose with a three-cornered file. 




Rubber "Feet” Keep Brush Clean 
When Laid Down 

To keep the bris- 
tles of his bench 
brush from being 
soiled or bent out 
of shape when laid 
down, one iabora- 
tory worker 
tacked a short 
length of small 
rubber hose across 
the back of the 
brush. The hose supported it with the bris- 
tles upward, and was flexible, to avoid 
scratching anything with which it came 
in contact 
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/ CUTTING wood joints 
power took differs 
from JiHnd methofk not only 
in the use of power but also 
in the greater use of me- 
tlianicfil methods to set off 
dimensions. This principle, 
faster and more accurate 
than cutting to a pencil line, 
is illustrnTed especially well 



in the Ciise of the halved or half- 
lap joint. 

Halved Joints: Most common 
of these is the end half lap. Fig. G. 
Both pieces are identical; either 
part is cut first. Set the saw to 
depth. Check by cutting from each 
side of a scrap piece. Set the 
shoulder cut by placing the end of 
the work against the saw blade 
and setting the fence at the oppo- 
site end. as in Fig, 3. A scrap piece 
of stock used as a setting-out 
block will locate the shoulder cut 
exactly, Fig. 4. ^Tien the cut is to 
be made in the middle of 
the Work, as in the case 
of the middle half lap. 
Fig. 5, the set ting-out 
block is a scrap of the 
stock ripped down the 
center and nailed hack 
together, as in Fig. 2. 
Fig. 1 shows this block in 
use. The first cut is set to 
a pencil mark and a stop 
block is clamped to the 
miter gauge. Fitting the 
setting -out block in place, 
as showTi, then locates the 
second cut, after which 
successive cuts across the 
work will remove excess 
material. 
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The mitered half lap* Fig, 7. is 
cut in the same manner as the end 
lap except that the miter gauge is 
used at 45 degrees as required. In 
cutting the dovetail half lap. Fig. 
8, start with piece A. If the stock 
Ls in. thick^ the depth of cut will 
be % in. Swing the miter gauge 
until a dimension taken at the 
comer of the work equals % as show^n 
in Fig. 10. Note how many degrees the 
miter gauge is swung, and then make suc” 
cessive cuts to remove excess material, 
shifting the gauge to the opposite side to 
cut the other side of the opening, as in 
Fig. 9. To cut piece B, leave the saw at the 
same depth and cut shoulders from the 
face side and edges, as showTi in Fig. IL 
Note the saw cut at the end of the work, 
which is used to set the face cheek cut, 
Fig. 12. The slanting cheek cuts are made 
by tilting the saw table to the same setting 
as the miter gauge was set in cutting piece 
A. See Fig. 13. 

Bridle Joint: This is shown in Fig. 14. 
Slot piece B firsts using a single saw in 
connection with the tenoning jig, then cut 
piece A in the same manner as for a mid- 
dle half- lap joint. See Fig. 15. De- 
tails of the tenoning jig used for all 
joint work are shown in Fig. 16. 
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Box Comer: Detailed in Fig* 17, the box 
comer is cut with the dado head, 
being the usual standard for 
Set the work against the side of the saw 
and clamp a stop block to the miter gauge, 
as in Fig. 18* A scrap piece of the stock 
sets the dado cut, as in Fig* 19* With the 
*saw set at the same depth, cut the rabbet 
in piece B* This operation is shown in Fig. 
20, The work is intwed until the remain- 
ing tenon fils the groove in piece A, 

Lock -Corner Joint: Fig, 21 shows this 
joint, It is cut with a single dado saw, 
in. thick. The saw is set to a depth of ''ir 
in. and the fij st and *second cuts are made 
on piece A. The third cut on piece A is of 
such a depth as to leave a tenon the same 
thickness as the dado saw { in*)* Fig, 22 
shows this cut being made. The first cut 
on piece B is set m Va in. from the edge, and 
is carried across until the groove fits the 
first piece. The final cut on piece B cuts 
ihe longue to the right length and also cuts 
the groove for the tongue at the end of the 
first piece* See Fig. 23 for successive steps 
in forming a lock -corner joint. 

Miffed Corner: This is an excellent box 
or drawer joint. Notice in Fig. 27 the di- 
mensions marked DD (double dado)* If a 
^ V-in. thick dado combination is used, these 
dimensions would be V 2 in. Place the ten- 



956 



POPULAR MECHANICS 







j^QUcked mottii^ and tenon 



=ir 






oning jig over the saw fence and Use it as a stop 
blocks making the adjustment so the dado cut will 
be in. from the end of the work, as in Fig. 2S, 
Make the cut^ completing piece A. Now, without 
moving the fence, place piece B in the tenoning jig, 
Fig, 29, and cut the slot. The joint, fitted together, 
will look like Fig. 30. 

MoHise-and-Tcnon Joints: A typical example is 
die shouldered mortise and tenon shown Ln Fig. 24, 
Start by making the shoulder cuts, as in Fig, 31, 
cutting in on all four sides. Next, cut the cheeks, 
making all cuts on the inside. Fig. 33, An optional 
method of cutting the tenon is shown in Fig. 35. 
This makes use of a backing block of a thickness 
equal to the width of the tenon plus the thickness 
of the saw blade. After the first cheek cut, the 
backing block is removed and the second cheek cut 
is made, keeping the same face side of the work 
against the jig. Another method is to use two saws 
with a spacing collar, as in Fig, 26, The collar. Fig. 
2i), plus paper disks, spaces for loose or tight tenons. 
When cutting mortise for any mortise -tenon joint 
check the fence setting by nibbling ofT a corner of 
the tenon. Fig. 34, and then set the chisel to the 
proper depth, as in Fig, 36. 

Hauched Tenons: These can be either square or 
beveled. The cutting of a beveled haucb is shown 
in Fig, 33. Make the shoulder cuts first, tilting the 
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table to shoulder the hauch^ as in Fig. 37. 
Then make the cheek cuts, as in Fig. 38. In 
cutting the mortise, tilt the drill table for 
the hauchj checking by holding the tenon 
in place against the fence. Make the angle 
cuts first, as in Fig, 39, then level the table 
and cut the rest of the mortise. 



Nut Holder on Wheel Wrench 

Wheel nuts will 
not be lost when 
removed if they 
are slipped under 
a short length of 
spring wire, which 
has been brazed to 
the w^rench as in- 
dicated* The wire 
should be of a good 
quality so that it 
will not bend out of shape when the nuts 
are slipped on it^ — E* Hanson, Argyle, Wis. 

Auto Fan Exhausts Paint Fumes 
from Spray Booth 

Desiring to economize on equipment for 
my paint -spraying shop, I rigged up an 
exhaust fan to remove paint fumes from 
the spraying booth by using an auto fan, 
which was driven by the belt that run the 
compressor* The drawing shows the ar- 
rangement. A model-T Ford fan was used. 

— Walter Cox, Dundas, Ontario, Can. 




Tailboard on Luggage Carrier 
Aids in Loading Packages 




Bumper guards do not interfere when 
loading heavy luggage into your car trunk 
if the latter is provided witli a tailboard* 
which folds dowTi over the guards as 
shown. The board tends to provide a plat- 
form from the trunk to the edge of the 
bumper. The front edge of the shelf over 
the spare tire in the trunk i^ cut away an 
amount equal to a little more than the 
thickness of the board, which is then 
hinged in place as indicated. After the 
trunk has been loaded, the board is raised 
up against the luggage. 

Wet Blotter or Cardboard Used 
In Cutting Tire Patches 

Sheet rubber for 
repairing inner 
lubes may be cut 
to the desired 
shape much more 
easily, and with- 
out sticking to the 
shears, if the sheet 
is first placed upon 
a moist blotter or 
piece of heavy 
cardboard as 
shown. When 
shaping the patch, 
rubber and blotter, 



C Paint can be removed from window glass 
with a strong solution of ^vashing soda. 
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Spring Clips Keep Memo Pad 
on Sun Visor 




Mounted on the back of the glai‘e visor in 
a csr^ a couple of spring clips furnish a 
hand^^ place to keep a road map or a pad 
of memo paper. A pad^ mounted as shown^ 
is instantly available to the driver of the 
ear without stopping. 

— K. S. Anderson, Fori Mills, P. L 



False Studs Support Crankcase 
When Starting Cap Screws 

The problem of holding a crankcase in 
place while starting the cap screws is 
solved with a couple of studs of the type 
shown. A long slot is cut in each one to 
take a length of spring wire bent as indi- 
cated to slip in a hole in the top of the 



stud. In use, the studs are started in holes 
in opposite sides of the motor. Then the 
case is slipped over them, the spring wires 
providing shoulders that support it. 



Excessive Greasing of Clutch 
Bearing Avoided by Tag 

As the clutch 
throw-out bear- 
ings on most cais 
require lubrica- 
tion only once in 
several thousand 
miles, greasing !s 
often over-done, 
causing grease to 
get on the clutch 
facings and result 
in grabbing. To 
avoid this trouble, one motorist attached a 
tag to the grease cup showing at what 
mileage the bearing should be lubricated* 




Handy Rack Holds Armatures 
While Testing Them 





By cutting down a discarded aluminum 
alloy piston, as shown, you can make a 
useful rack for holding auto generator and 
starting -motor armatures for testing or 
other work* Cut the piston in two along 
the center line of the wrist-pin holes and 
then bisect the top portion. Grind away 
the excess metal at the sides of the holes 
and drill two screw^ holes in each half. 
Make a wooden base from 1-in* stock and 
cut the ends to conform to the curvature 
of the piston. 
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Housed Cover Quickly Unrolled over Truck 










LOCK MUT 



SLOT IM 'BCJTTOH 



Here is a tarpaulin for your pick-up 
truck that can be pulled over the load in a 
jiffy; it is unrolled from a container fas- 
tened right on the side of the truck body. 
The container is a large sbeet-metal tube 
having the ends closed with wood disks. 
Bearings in the disks carry a section of 
carpet or rug pole on which the tarpaulin 



is wound, a slot being provided along the 
bottom side of the tube to admit the tar- 
paulin. A crank is provided at one end for 
winding, as indicatedj and a metal disk, 
such as a conduit cover, is made fast to the 
end of the pole to take a pin as shown, to 
keep the tarpaulin from unrolling; 

—J. H. Durinewin, Grand Rapids, Mich. 



Switch O^jcns Car Ignition Circuit When Brakes Are Set 



A motorist who damaged his emergency 
brake by driving away without releasing 
it, wired his ignition circuit so that the 




iwncM 



iGHITfOM 

swirtH. 



COWHEOEL5 
TO W|HE 
J?EMCh‘ED 
FROM 



STOP -LIGHT 
5H'irCH - 






BS'AKiE LEv'ER 



motor could not be started until the brake 
was released. This was done by putting a 
stoplight switch in the circuit between the 
battery and the ignition switch, the stop- 
light switch being connected to the brake 
lever so that it opened the circuit when the 
brake was set, and closed the circuit when 
the brake was released. The circular de- 
tail shows how the switch was mounted by 
means of a piece of sheet iron fastened un- 
der bolt heads in the transmission. Be sure 
that wires leading to the switch do not rub 
against any metal. 

— Olivei' D. Messner, Akron, Ohio. 



CWhen installing a clutch you can center 
it easily with a hardwood pilot. Insert the 
pilot through the clutch plate into the fly- 
wheel, tighten the clutch cover, then re- 
move the pilot and the transmission will 
slide in place. 
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Swinging Platform Saves Space 
When Loading Trucks 




This novelt swinging platform was de- 
signed by a produce merchant to allow 
trucks to be loaded in a narrow alley with- 



out congesting other traflic» The platform 
is pivoted to the regular loading platform, 
and is provided with a stout hook so that 
it can be attached to the trucks. It is made 
of heavy planks assembled with iron rods. 



Paint Cans Kept on Stepladder 
by Rods Through Top 




To keep small 
paint cans from 
sliding off his 
stcpladder when 
moving it from 
place to place on a 
window-sign j ob, 
one artist bent two 
lengths of -in. 
rod as indicated, 
and slipped them 
into holes in the 
top step. In LLset the rods are merely lifted 
and dropped so that the extending hooks 
engage the rims of the cans. 
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Enclosed find 10 cents for Craftplan No. 3D10^ 
Carden Chair 


Please check 


[ ] 1 am a subscriber 

E 1 1 buy at newsstand 


Name 




Use pencil 




Address 




City 


State 



Starting Early 

on Yowr 

GARDEN CHAIR 

Curved, slatted seat of this style 
assures comfort, and varied color 
scheme adds charm to the garden 

AN EARLY START; Now » the time tn «et 
your garden furniture in ahape for next season. 
MaliLnf a set of these handsome chairs during 
winter mooths assures having them at hand when 
many outdoor Jobs will require ycur time. 

VARIED COLOR SCHEME; Along the trend of 

vari-coloned hitcheo w^re, ;o taopulsr, Ikirse tbaIrS 
can he given a two-tone effect or eftch of them 
a. different^ vivid colar, providing Life and sparkle 
in the garden before most flowers are in bloona. 

ONLY HAND TOOLS NEEDED; Anyone having 
a few hajid tools can build these chairs without 
any difficulty. Ripping boards to exact widths 
(s avoided as the plans call for stock sizes of 
lumber. Most of the Joints are screwed together 
to ehtnln rigidity and long Ilfs-. 

FULL DETAILS IN CRAFTPLAN; Besides 
showing all parts and their complete dimensions, 
Craftplan No. SdlO shows just how parts are as- 
sembled even to the smallest details, such as the 
screw sixes, and the sixe holes to drill for them 
to avoid splitting Stock. Craftplan also contains 
full instructions hoW to proceed step by Step, 
dust fill out the coupon and remit ten cents and 
tha Craftplan will be forwarded to you. 
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rJrowTiif— you gr( ih** hairip jiitrre^tiiig 
anap)^ ]iu)oor>^ that yon ^rl 

All you itt't'd iK^shJeh raiilera arnl film 
urc t^i) or *hrt^e Fhotofjootj laiupe in 
Kx>flak llarufv Hyni^c^ton^. (Photofl^Hid 
lamph an? i]if?\fH?riisivc. and tiiey tong 
enough for you (o take dozens of ^nap- 
shoth.) A fie1|jftil laioklet (illustrated) not 
only give^^ yfJii the few siitiple directions 
you’ll need, hut ^luggests picture <ipjK>r- 
tunities. and eon taint; miieli ui^eful infor- 
mation. FREE at your dealer’s * * . 

Fastnian Kodak ritmipaiiy, 
lioehesltT. A* ^ » 



With the n&w fust Kodak 
Svper-XX Fifm^ you can take 
/ust ers good pictures indoors 
at night as you hove faketi 
outdoors in the sun 

B EDTI A1 E St on' tellings hahy in his hath, 
a festhe family dinner , , . all those 
knig*wished-for indi^^r pU'tures are easy to 
take — iiou that there's K<jflak Sujier-XX, 
aliont four times as fafii as ordinary fdm. 
losing any I'airuTu at all ihal loads with 
Kodak Sn jier-\ \ — e Veil a J?1 liahy 
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“Have vou ever noticed 
that Camels burn 
longer and give you 
more smoking? ” 

ASKS V S N C.A M PEN II KILN Ktt 

FA MOUS fiA.Mf JA7) FlSfllVd AUTHOUfTY 
























Al>ovif. waning tit the duck hit it far the "^ero hottr,** Expturer, sportsman, sctetifist^ cartsrrpationistf 

author of the iiuthari/ative, nt-w *^A fioob ou Duck Shooting, * ' Hiifjier knows the waterfawi Jijwajs from Cftilfornia 
to Alaska to Alexico, and those of Europe too, **VAN** has keen a Camel smoker foe IH years. 



Y OU can tell a lot about a cigarette by whether 
It burns fast or slowly. Camel cigarettes are 
noted for their long burning. In fact^ they burned, 
longer^ slower tkait any other brand tested, in 
recent scientific studies. Van Campen Heilner^ the 
famous American authority on wild garnt\ points 
out an interesting angle to this. “Camels give 
worif fmoking because thej* burn so slowly,” he 
says. '^hAnd I think the tvay those choice tobaccos 



burn Is a very good way to Judge the qttaHty of 
cigarettes too. I notice this about Camels — I can 
.smoke them steadily and they i^till taste smooth 
and cool, and my mouth feels fresh— and there *s no 
throat irritation. Camels are mild^ flavory. They 
give more pleasure per puff— and more puiFs per 
pack/^Turu to Camels. Get extra smoking per pack 
— topped off with the delicate taste of choice qual- 
ity tobaccos. For contentment — smoke Camels! 



CAMELS- 

trftcrt to ni^l^ffrtwier-l -I'Nf wtfon Pajj-lilai* Mr<rhno{efl 
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Challenge of the Supercharger 



t Co-iritimtcd from pagr JBfiOl 



to a dynamometer and fitted with a carbu- 
retor that is kepi under pressure and that 
is connected to a compressed-air tank that 
furnishes an air supply of any desired 
pressure. The engine had an original 
coniprcEsion ratio of five and five -tenths 
to one and developed eighty- two horse- 
power at 4,000 revolutions per minute on 
seventy-eight octane fuel. When super- 
charged to an intake manifold pressuie of 
ten inches of mercury and with the com- 
pression ratio reduced to four and twenty - 
five hundredths to one, the engine devel- 
oped sixty- three per cent more powder on 
the same fuel. With the same amount of 
supercharging and with its original com- 
pression ratio, using gasoline of an octane 
value of ninety, the engine showed a pow- 
er increase of ninety-six per cent over its 
unsuper charged performance. Except at 
low engine speeds, fuel consumption with 
the engine supercharged wa.? materially 
less than W'ith the engine unsupercharged. 
The test figures indicate that positive in- 
duction will permit smaller, more econom-^ 
ical engines that will still deliver enough 
power for fast get-aways and high-speed 
driving. One problem that arises in super- 
charger installations is that the ordinary 
supercharger is geared directly to the en- 
gine and that it is most efficient at wide- 
open throttle. At low engine speeds the 
supercharger contributes little additional 
pow'^er, and gasoline consumption mounts. 
The "power cost" of turning the super- 
charger over at low engine speeds is great- 
er than its advantages. Automotive engi- 
neers are hunting for some way to make 
the supei^charger efficient at all speeds. 

Other problems that the engineers are 
T,vorking on arc the sturdier crankshafts 
needed in supercharged engines, valvo ma- 
terials that will stand up under the higher 
exhaust temperatures, and spark-plug ma- 
terials that arc efficient over the wider 
heat range. The possibility of driving the 
supercharger from a small turbine oper- 
ated by the exhaust gases is one intriguing 
idea. 

Because laboratory tests of many kinds 
don’t always prove themselves on the open 
highway, the Ethyl Gasoline Corporation 
recently opened an experiment station at 
San Bernardino, Calif., where new autO' 
motive materials and desigi^s are tested 



under actual operating conditions. The 
station is adjacent to mile -high mountains 
and sub-sea level areas. Freezing tem- 
peratures at high altitudes and the blister- 
ing heat of the desert only a few miles 
away provide a wide range of driving con- 
ditions. On the level surfaces of dry lakes 
in the desert, cars can be driven wide open 
as long as they will hold together. About 
tw^enty vehicles ranging from passenger 
cars to heavy trucks and trailers hauling 
60,000 pounds gross load are used contin- 
uously in the lest work. One truck alone 
has consumed 72,000 gallons of fuel in tests 
so far. 

Drivers and engineers, working in shifts, 
are apt to drive a passenger car 1,000 miles 
per day for eight months or more. Each 
car is equipped with special instruments 
and with burettes for measuring fuel con- 
sumption. The old way of comparing tho 
performance or economy of two different 
gasolines was first to make a test run W'ith 
one fuel and then repeat the lest over the 
same route while using the second fuel. 
But with this method the atmospheric 
pressure, humidity, or ix>ad conditions 
might change between runs and the results 
would not be .strictly comparable. Thi.s is 
avoided at the San Bernardino station by 
testing both kinds of fuel in the same en- 
gine at the same time, Two separate fuel 
systems are used. Fuel from one tank 
runs through its own carburetor and man- 
ifold system to three cylinders of a six- 
cylinder engine and the other fuel feeding 
through a separate system supplies the 
other three cylinders. This allows the engi- 
neers to make scientific comparisons be- 
tween an unknown fuel and a test fuel 
under actual operating conditions. 

To a great extent the San Bernardino 
laboratory is a proving ground for the en- 
gines that we will be driving three or four 
years from now. Spark plugs, valve ma- 
terials, fuels j carburetors, and ne’w designs 
of intake manifolds and combustion cham- 
bers are tried out. Supercharging pres- 
sures and compression pressures are stud- 
ied. Not many years ago valves had to be 
ground every 6,000 miles or so, today 
25,0!>0 miles at least are expected between 
valve grinds, and some of the te.sts at San 
Bernardino suggest that in the future 
valves will last for the life of the car. 
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Heroes of the Coast Guard 

(Continticd froin page 8^5) 



amidships, but its crew of seventeen and 
tlieir rescuers were safe on shore. 

So B coast guardsman on vacation be- 
came a hero. Chief Boatswain Anderson 
and the five who accompanied hini on the 
last rescue trip — including Christoflaon, 
who also made all four trips — ' were award- 
ed the Congressional medal for heroism. 

Glamorous to read about, this hero stuff. 
Maybe that^s why coast-guard careers are 
in such demand. You can't get rich in the 
service, yet there are enough applications 
on file to fill the coast-guard stations for 
perhaps ten years. That doesn’t mean re- 
cruiting is closed, Ifs a competitive serv- 
ice, and the best men wdn. To start with, 
you must be between eighteen and twenty- 
five years old and a citizen of the United 
States, wdth a high-school education. You 
must prove you can swim^ undress under 
water, qualify for rescue work and carry a 
victim on your back for fifty yards in the 
W'ater, and retrieve a twelve -pound weight 
under twelve feet of w^ater. Then, there’s 
navigation to leam, signaling by flag and 
by lights, firearms drill and so on and on. 

At the ^"Old Chicago” station the weekly 
routine includes motorboat drill on Mon- 
day, oars on Tuesday, code communica- 
tions Wednesday, beach gun or surf boat or 
infantry drill Thursday^ resuscitation, 
frostbite treatment and fire drill Friday — ■ 
and Saturday is house cleaning day. The 
surf boat drill is a sort of vestigial reminder 
of earlier days; oars are virtually obsolete 
for actual lifesaving work but practice is 
kept up for emergencies^ for exercise and 
for fun» Ono of the big events in the 
guardsman’s year is the in ter- district surf- 
boat race, an elimination contest in which 
six-man crews from stations throughout 
the country participate, manning heavy 
nonsinkable twenty -six -foot boats. 

When John Anderson was a youngster 
of seventeen looking forv^'ard to a coast- 
guard career, a strong arm and an iron 
back really meant something, for there 
were no gasoline engines in the service 
then. A fellow had to row or stay ashore. 
Today the rescue work is motorized. Fast 
speedboats are ready to race to the scene 
if waters are calm. Heavy, sturdy boats 
that can do only ten or twelve miles an 
hour stand by for squall duty. These big, 
self-bailing boats might capsize in a vio- 



lent storm^ but hang on tight — there are 
several hundred pounds of lead in the keel 
and the ship will right itself. 

Weekly arms practice at the lifesaving 
station means not only target shooting whth 
sidearms but firing the beach gun, which 
flings a nineteen-pound projectile can’ymg 
a line to the distressed ship, and the small- 
er rifle which is carried on the power bcjat 
and shoots a lighter line. 

Next thing to be added to the curriculum 
will be rescue drill with two-way tele- 
phones. Fifteen stations on the Great 
Lakes are tuned in on the emergency fre- 
quency at all times to catch distress sig- 
nals, and even lifeboats may be equipped 
W'ith telephones to facilitate communica- 
tion between boat and headquarters while 
on duty. 

Chief Anderson has been credited with 
saving more than 4,700 lives. Only a dozen 
or so of those rescues stand out as thrilling 
adventures. And when you’re out on a job 
youYe not thinking that youVe a hero — 
you’re thinking that your back aches and 
your arms are throbbing^ the frozen spray 
is drilling your face like neediest you 
havenh enough strength to climb in if the 
boat turns over again^ and it would be nice 
to have a cup of coffee. 

There wasn’t an ounce of glamour in it 
that cold morning when the Chicago crew 
Avas sent after a drifting army scow. The 
routine report of the chief tells the story: 

"’At 3 o’clock Sunday morning lookout 
reported ship adrift and tumbling in waves 
half mile off the lake shore, Wind between 
fifty-five and sixty miles an hour. Sea bil- 
lowing waves from twenty to twenty -two 
feel high, With eight men put out in life- 
boat 'Storm Warrior/ Got contact with 
derelict at 3:30 a.m. Got towline aboard 
derelict. Force of wfind and waves made 
towing impossible. Scow and lifeboat 
bounded over high sea with no control 
possible. Lifeboat crashed at mid-star- 
board against bow- of scow. Stove in life- 
boat. Gap two feet square. Had to plug 
with jackets— even underu^ear — of crew. 
Buffeting of lifeboat and scow continued. 
One crew*man^s leg caught in towline 
slack and when it tightened suddenly, leg 
almost amputated. Signaled for aid. Tug 
came ouU took us all in tow. Returned to 
station without further mishap,” 
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FOR ANTI-FREEZE FACTS- 
LOOK REYOND THE LARELS 

...a message for men 
with a technical slant 



Engineers of the Army^ Navy, Utilities and 
the Automotive Industry have long advo- 
cated the use of "Prestone“ brand anti-freeze 
. . . the original anti-freeze with an ethylene 
glycol base. 

The general public, too, has become well 
acquainted with the superiority of "Pres- 
tone” anti -freeze. It has been used in more 
cars than any other brand of anti*freeze ever 
made. 

But not everyone knows why "Prescone” 
anti-freeze is so vastly superior* For "Pres- 
tone" anti-freeze is Jar m^re than highly re- 
fined and purified ethylene glycol. It con- 
tains other ri tally important elements. 

To make ethylene giycoi adaptable to cool- 
ing system service required years of exhaus- 
tive research by National Carbon Company, 
Inc. It required millions of the most mur- 
derous miles of test driving an anti-freeze 
can undergo* 



Out of this research and testing were de- 
veloped exclusive ingredients that fortify 
ethylene glycol— curb leaking, foaming and 
rust-clogging— end tnuke '^Preston©" anti- 
freeze unffite ony other prodifcf in the ilcltii 
"Prestone" brand anti-freeze contains no 
alcohol , , . NO glycerine. It will not boil olF, 
One filling lasts all winter long. There's no 
danger from fumes , , , or from fire , , , no 
danger of harm to your motor. Absolutely 
odorless, "Presto ne” anti -freeze \s guaranteed 
in utriting. See your dealer today. 




Tb« vwTl "'Pre3:ic0i'^‘ h i rtftsbiftd ti«ia-aif)i al Httinul C«l. Ik. 

“PRESTONE’’ ANTI-FREEZE 
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Ac^:ideht Sleuths of the Highway 
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Working in cooperation, with the acci- 
dent investigators is a camera car with a 
platform on top from which motion pic- 
lures are made of traffic flows and average 
tendencies on the part of drivers. These 
pictures are likewise studied and their 
foldings incoiporated into future designs. 

*Tn this way,” explains Commissioner 
Sterner, *"the principal causes of the ma- 
jority of accidents on each type of road can 
be ascertained. This, in tum^ permits va- 
rious preventives to be prescribed , such as 




Comet A car at accident filma traffic 

mtntt while count x passing cars 



divided highw^^ays, white reflecting curbs, 
traffic signals, and highway lighting. 

‘'Where an existing road is to be widened, 
or divided, these studies carried on before 
and after the construction changes enable 
us to determine the effect on the number 
and type of accidents produced by the cor- 
rective measures. When the surv^eys are 
completed, w'e’ll be in a position to predict 
the proper type of safety features required 
in other roads of similar characteristics to 
provide the utmost in safety.,” 

Although still in the experimental stage 
accident laboratories have become a sig- 
nificant factor in checkmating highway 
tolls. A seven months* check of a stretch 
of Route 25 when the New Jersey program 
W'as begun showed eight persons killed, 
234 injured in 261 accidents, of which 134 
occurred at night, Traffic on this section 
averages over 50,00<f vehicles a day. After 
the installation of precast safety islands, 
reflecting curbing, and modern highway 



lighting the investigators made a second 
survey covering the same seven months a 
year later. Despite a greater volume of 
traffic, the number of accidents W'as re- 
duced from 261 to 160, the number of in- 
jured from 234 to 149 and the number 
killed from eight to none. 

Trained accident investigators have be- 
come important cogs In the safety ma- 
chinery of virtually all the larger cities, 
including Providence, Lincoln, Columbus, 
New Haven, Oakland, LouLsviUe, Syracuse, 
New York City, Detroit and Kansas City. 

In the city, the accident report is spotted 
on a large city map by a colored pin — a 
white one for an accident in which thcre*s 
been no fatality or injury, green for a crash 
involving a non-fatal injury, red marking 
a death. 

When four pins show up at any point on 
the map during a six-month period, the 
repoj'ts are hauled out, and a map showing 
the details of the four crashes together 
with location of traffic control equipment, 
road conditions, obstructions to visibility, 
and other points is prepared. From expe- 
rience, safety engineers have learned that 
seventy -five per cent of accidents occur 
during one-tweifth of the day, so the loca- 
tion under study is checked to learn its 
peak accident time. The map and data may 
point to a functional weakness in the street. 
A sharp cun.'^e may need straightening or 
a passenger zone must be constructed. If, 
however, no engineering defect is appar- 
ent, attention is focused on the motorists* 
habits. Tiiey may be going too fast for 
conditions. The fault may be indifferent 
observation of stop .signs and signal lights, 
failure to give signals, making improper 
turns, or parking dangerously. 

As soon ns the cause of the accidents is 
determined, law officials try to eradicate 
it by selective enforcement. This amounts 
to concentrating traffic police at the dan- 
ger spots. Usually, motorists are warned 
first of violations of traffic law's at these 
danger spots, “Repeaters” usually draw a 
ticket, a jail term, or suspension of driving 
privileges. Selective enforcement has even 
cut down the number of collisions at spots 
where some major alteration, say, under 
and over passes, must eventually be added. 
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In a number af cities hs much as eighty 
per cent of the motor vehicle enforcerticnt 
activities is concentrated on danger ^ones* 
For example^ the 300 state police in Texas 
couldn't cover intensively the 22,000 miles 
of highway. They've done the next best 
thing, building their network of enforce- 
ment around the reports of the accident 
investigators. And they’ve made it work. 
Deaths on the thirty-mile streleh between 
Dallas and Fort Worth 'were cut from 
twenty-four to four in a year. On nineteen 
other experimental stretches* the 193S toll 
w'as pared to 134 from 315. 

The causes of some accidents arenT al- 
ways readily apparent. At one intersec- 
tion in Kansas City, four accidents oc- 
curred within a few months. The city’s 
ti^affic engineer. T. J. Sebum, got out a 
copy of the spot map foi' the previous six 
months* found no accidents had taken 
place at this intersection. He pi^epared a 
collision map^ went out to study the loca- 
tion and put his finger on the cause: a 
clump of shrubs in one comer of a pai‘k- 
w'ay was robbing drivers of visibility as 
theyi' approached the comer. From No- 
vember to April when the shrubs were 
bare, the obstruction was negligible, hence 
the absence of accidents- He had the 



bushes set back some distance and since 
then no crashes have been reported. 
Scientific reporting of accidents brought 
about another traffic innovation in Kansas 
City* The city’s motor toll for 1937 and 
1938 showed 140 deaths, 105 of them at 
night, and ninety of them pedestrians* A 
close study made it clear that the big ma- 
jority of night accidents were occurring on 
through streets that had a maximum speed 
limit of thirty-five miles per hour. In the 
light of these findings, a night speed limit 
cf twenty-five miles per hour 'H^^as put in 
effect, and six months later the city^s motor 
toll was eighteen, as contrasted with forty- 
two for the same period the year before, 
“When engincei's first began building 
bridges,’’ says Sebum, '‘they*' didn^t know 
much about stress or strain. By making 
thorough investigations of projects as en- 
gineering progressed they 'were able to 
arrive at certain conclusions that removed 
Ihe guesswork from bridge building* That’s 
what we’re trying to do in traffic work* 
Because of the human element present, 
traffic engineering w'ill never become the 
exact science that bridge building has* but 
as soon as learn what causes accidents 
the better we’ll be able to meet the chal- 
lenge our roads and highways present.” 
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passes to the insurers. Salvage operations 
are conducted on a cost plus or bid basis 
with the owners. 

Hauling ships off the rocks and towing 
disabled vessels to port may seem an ad- 
venturous occupation but it doesn’t appeal 
that vray to the men on the “Retriever.” 
“Adventure?” one of them asks. “There’s 
not much adventure in spending three 
solid days doing nothing but unload fish 
that have been dead too long* That’s what 
happened when we patched up the ‘Sea 
Tern.’ She had gone ashore on the Mexi- 
can coast. Her ice machine was broken 
down and she had 120 tons of tuna on 
board* They were more than ripe by the 
time we got there and we had to throw 
them overboard by hand, fish by fish* The 
vessel had a big hole stove in her. We put 
on a w^ood and canvas patch, pumped the 
water out, and towed her in*” 



When the “Olympia,” another tuna clip- 
per, blew up on the other side of Cape 
San Lucas in the Gulf of California it 
looked like a hopeless job. Three men 
were killed when the engine room explod- 
ed, the deck and deckhou.se were blown to 
splinters, and a big bole torn in the bow. 
The ship sank in sixty feet of water, but 
the “Retriever” brought her home. The 
crew sank large steel pontoons alongside 
the wreck and the diver secured them in 
place with a sling under the hull. Com- 
pressed air was fed into the pontoons and 
the wreck slowly rose. Then the salvors 
patched the hole in the bow* pumped the 
ship out* towed it home* 

Not long ago a tuna clipper capsized, the 
sea washed her in toward the beach and 
opened up her deck seams* When Captain 
got. to the \vreck it was partly un- 
i Continued to PB|f« t£4A> 



